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ABSTRACT

Efforts by the Malaysian government to increase fruit production

over the last two decades have not been successful and a large

quantity of fruit is still being imported.

A review of literature has shown that considerable interest

in the influence of risk and uncertainty in farmers' decision

making processes exists, but researchers are still unable to

agree on the role of risk in agricultural development. It is

hypothesized that the farmers' attitude towards risk results

in a reluctance to actively participate in the Malaysian government's

development programs.

Farmer's risk attitudes are modelled using the Cobb-Douglas,

transcendental, negative-exponential, and conjoint measurement

utility functions in the first stage of the analysis. The farmers'

perception of the riskiness of alternative crops is then measured

and a quadratic programming algoritmn used to derive the efficient

expected mean-variance (E-V) frontier for each farmer. The

E-V frontier are then used in conjunction with the utility functions

to determine optimal farm plans. Farm plans that maximize expected

profit and exp~cted accounting profit (using shadow prices)

are also d~~ermined. The results reveal that the expected accounting

profit and conjoint measurement utility behavior models predict actual

behavior better than the other models. The usual market-based



expected profit-maximization model is the worst predictor of

actual behavior.

The ability of the conjoint measurement utility model to

predict the farmers' behavior better than the expected profit

model suggests that risk preferences matter in crop selection.

But the good performance of the expected accounting profit model

suggest that other factors also affect the decision-making processes

of the farmers.

Further analysis of factors affecting the actual investment

decisions of the farmers is also carried out. The farmers appear

to prefer crops that give low variances of incomes even if the

means are also lower. This may be partly due to the tole of

risk in crop selection and partly to other factors, particularly

the availability and intensity of government support programs

that improve the provision of planting materials, fertilizers,

other inputs, marketing and credit facilities, and extension

services. Other factors like financial p0sition of the farmers

and their entrepreneurial ability are also found to be important.

The interrelated role of all these factors should be considered

when formulating programs and policies for the development of

the fruit industry.
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CHAPTER I

INTRODUCTION

Peninsular Malaysia is blessed with soil and climatic conditions

suitable for growing over a hundred species of fruits. Yet

the country is still dependent on imported fruits to meet the

local demand. Between 1973 and 1977, Malaysia imported an average

of 25,000 tons of fresh fruit annually, costing about M$25 million

in foreign exchange.

1.1 The Problem

In Malaysia, less than one fifth of the labor force is

engaged in primary food production while about one third is

involved in the production of export crops. Among the crops,

rubber has dominated the agricultural sector since the turn

of the century and is still the major crop in terms of contributing

to the economic prosperity of the country. There has been tremendous

development, both technically and economically, over the last

two decades. In 1977, the rubber industry accounted for about

50 percent of the total cultivated area, equivalent to 4,620,000

acres, and employed some 640,000 people. The fluctuating prices

of rubber and the dependence on this one commodity for the major

export earnings, combined with the rapidly expanding population,

have caused the Malaysian government to initiate programs to

diversify the economy.

1
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Positive and radical measures have been taken to diversify

the agricultural base without neglecting rubber. As a result

of these policies, Malaysia has become the major producer of

palm oil in the world, and rice production has increased until

Malaysia is nearly self-sufficient. Apart from some ad hoc

problems, development programs for these crops have shown considerable

success. However, policies to increase fruit production have

not been nearly as effective.

Agricultural policies to induce small farmers to increase

fruit production were initiated and formalized as early as 1961,

when it was realized that approximately 82 percent of the fruit

acreage needed replanting or rehabilitation (Sivaram, 1980).

Assistance to the farmers was given in the form of subsidized

approved planting materials, fertilizers, and some essential

equipment. However, the program itself remained practically

stagnant until 1972, when the government increased the amount

of financial assistance substantially. This amount was again

raised in 1976. Tariffs on imported fruits were imposed and

other fiscal measures were deployed in the effort to stimulate

the growth and development of the fruit industry. Government

agenc'ies such as the Food Industries of Malaysia (FIMA) and

the Federal Agricultural Marketing Authority (FAMA) were established

to promote local fruit production.

Despite these efforts by the government and despite the

fact that the cultivation of some of these fruit crops can be



extremely profitable (even surpassing that of rubber),1 little

progress has been made in commercializing fruit production.

The government's policies and programs to encourage the growing

of more local fruits through subsidies and high import tariffs

on fruits have not helped attract more investment.

There are numerous possible physical and economic reasons

for this phenomenon. In agriculture as a whole, and the fruit

industry specifically, the situation is very complex. The soil

characteristics and the area topography vary modestly from fann

to farm and vary more importantly among farms in different villages,

districts, and states; the labor supply and credit availability

vary from farm to farm; the input and product prices vary from

place to place; and the fanners have differing experience with

new technologies and new practices. The farmers are also faced

with differing market conditions. Thus the technical production

coefficients of each fanner and the econcmic relationships among

factors and products confronting him differ to some degree--

perhaps modestly, perhaps greatly--as each of these farmers

considers the adoption of a new technology brought to his attention

or made available to him by government programs or policies.

The entire scenario is further confounded by the differences

in attitudes of each fanner towards the risk of adopting the

1profit figures of some of the crops are reported in Malaysia
Minist~y of Agriculture (1975).

3



new technology and his perception of the riskiness of the new

innovation.

Research on the decision-making process has focused on

decision-making models that include risk. Expected-utility

theory is on2 approach that has been suggested as a way of handling

decisions under uncertainty. This theory is based on the strength

of the decision-maker's personal beliefs about the occurence

of uncertain events and on his personal valuation of the potential

consequences. The cornerstone of this theory is the expected

utility theorem, or Bernoulli's Principle, which was conjectured

by Bernoulli in 1738, proven by Ramsey in 1928, and recognized

as theoretically important through the work of Von Neumann and

Morgernstern in 1944 and by Savage in his work on subjective

probabilities in 1954.

There are many other methods of modelling decision-making

under risk (Anderson et al., 1977; Anderson, 1979). One such

method is the mean-variance approach to portfolio selection,

which gained popularity with the work of Markowitz in 1952.

An alternative method is the derivation of utility function

that highlighted the security desires of the decision-makers

by focusing attention at the attainment of returns over and

above some crucial levels, below which would mean a disaster

to the decision-makers. In cases where multi-attributes are

involved and the decision-maker is not willing to allow trade

offs between attributes, lexicographic utility ordering normally

4



prevails. In this type of model, the decision-maker attaches

dominant priorities to the attributes in some specified order

that reflects his hierarchy of wants. Yet another method is

the stochastic dominance approach which consists of rules for

identifying unanimous preference by a group of agents or utility

maximizers among completely specified risky prospects.

1.2 Objective of the Study

The objective of the study is to analyse the crop-selection

behavior of farmers under alternative decision-maker models

that incorporate risk, and to evaluate the applicability of

each specification.

To document and explain patterns of crop selection, the

following set of procedures is followed:

1. Model the decision-making process of the farmers

involved in the study.

2. Estimate the probability distributions of outcomes

of alternatives (fruits and rubber) available to the

decision-makers.

3. Determine whether or not the decision-makers are

sufficiently risk averse to make it necessary to take

divergences from expected profit maximization into

account in predictions and policy recommendations.

1.3 Hypothesis of the Study

Economists have not reached a concensus on the role of

5



risk in agricultural development. Officer and Halter (1968)

found that risk aversion plays an important role in agricultural

development, but Roumasset (1976) found it otherwise. In this

study the hypothesis is that risk aversion results in a reluctunce

to adopt new technology--in this case a reluctance to produce

fruit.

1.4 Justification

Literature on the Malaysian fruit industry is severely

limited. No comprehensive study of the problems and prospects

of the industry has ever been completed. Since 1972, several

government agencies have made some effort to collect data on

fruits, but until now no one has really documented enough information

to evaluate the problems and potentials of the industry. It

is the author's hope that this study will help fill this gap.

In the last several years, the government has increased

its effort to increase the output of the fruit industry. The

focus of this study is the decision-making behavior of individual

farmers regarding corp selection. This shouldoffer wide policy

implications for agricultural development.

Recently, economists have emphasized farmers' behavior

under uncertainty, but they are still unable to reach a concensus

on the role of risk in development problems or to formulate

policies to deal with any possible negative consequences of

risk aversion. This study may help clear up some of the inconclusive

issues.

6
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1.5 Structure of the Thesis

The thesis is divided into several major sections. An

overview of the Malaysian fruit industry is presented in the

first section. The current situation in terms of the aomestic

consumption and production, acreages, import, and export of

fruits is discussed. Chapter II includes a discussion of recent

government programs designed to encourage the development of

the fruit industry and concludes with an overview of the local

fruit-marketing system.

The second section, Chapter III, consists of an analytical

framework drawn from literature on the decision-making process

of farmers and a discussion on the set of procedures used to

analyse the factors affecting decision-making pertinent to crop

selection.

Application of the theoretical framework developed in Chapter III

is carried out in the third section and the empirical results

are presented in Chapter IV and V.

The conclusions of the study, together ~~th the theoretical

and policy implications, are presented in the final chapter.



CHAPTER II

THE MALAYSIAN FRUIT INDUSTRY

In 1978, Malaysia imported M$35 million worth of fruit;

this represented some 4 percent of the total food import bill

(Ministry of Finance 1978/79). Only two fruits, bananas and

pineapples, are exported in any quantity. A small quantity

of durian, rambutan, langsat, and duku are exported to the

Republic of Singapore.

The cultivation of fruit in Malaysia is Qften a part-time

occupation, normally carried out by farmers with other major

crops like rubber, padi, and coconut. There are also cases

where part-time fruit growing is undertaken by non-farm workers

like shopkeepers, teachers, and officer workers. As a result,

the fruit growing areas in the country are unorganiz~d, being

made up of numerous small farms producing both seasonal and

non seasonal fruit species.

In 1972, the government took several significant steps

to encourage farmers to step up production by revising the replanting

and rehabilitation subsidy programs. The amount of financial

assistance was raised in 1972 and again in 1976. The imposition

of tariffs on imported fruits and fruit products as well as

the deployment of other fiscal measures added further evidence

of the government1s efforts to stimulate the growth of the

industry.

8



2.1 Domestic Demand and Supply.

A projection on the demand and supply of fruit in Malaysia

made by the Committee on Fruits and Vegetables (Ministry of

Agriculture, Malaysia, 1975) indicates that in 1975 the local

supply of fruits fell short of the local demand by about 166,500

tons (see Table 2.1). An additional 34,000 acres would be required

to meet this shortage but would not be enough to meet future

demands. An additional 32,800 acres would have to be brought

under fruit cultivation to obtain a surplus by 1990.

2.1.1 Imports and Exports

Malaysia imports large quantities of fresh, preserved,

processed, and dried fruits. In terms of value, fresh fruit

imports account for about 75 percent of the total (see Table 2.2).

In 1977, over 23,000 tons of fresh fruit, valued at M$29.4 million,

were imported. The main imported fruit were oranges (almost

one-half of the total), followed by apples, dates, grapes, pears,

and quinces.

Much of the fruit produced in Johore is exported to Singapore,

which is ready to absorb large amounts of fruits from Malaysia.

Pineapples and bananas are the most important export items,

together accounting for 43.23 percent of the total quantity

of fruit exports in 1977. The quantity and value of these exports

varf ed over the f fve-year period, as shown in Table 2.3. The

variations were primarily due to annual differences in yeild t

one of the inherent characteristics of local Malaysian fruits.

9



TABLE 2.1

PROJECTIONS OF DOMESTIC DEMAND, PRODUCTION
AND SHORTFALL OF FRUITS IN PENINSULAR MALAYSIA

1975-1990

1975 1980 1985 1990
-- -- -

Projected Demand (tons) 814,000 1,017,000 1,264,000 1,553,000

Proj~cted Production (tons) 647,500 892,500 1,231,000 1,679,800

Projected Shortfall/surplus (tons) -1.66,500 -124,500 -33,000 +126,800

Projected Additional acreage (acres) 34,000 26,000 6,300

Source: Malaysia Ministry of Agriculture (1975), Reports of the Committee on
Fruits and Vegetables.

.....
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TABLE 2.2

TYPES OF FRUITS IMPORTED
1973. 1976 AND 1977

1973 1976 1977
Quantity Quantity Quantity

Types of Fruits (tons) Value (tons) Value (tons) Value

Oranges 11,005 9,142,315 9,764 11,106,700 10,644 14,005,000

Apples 5,974 5,008,558 5,160 6,679,000 1,717 9,357,700

Dates 3.880 2,376,509 2,747 2,577,100 3,386 8,988,800

Pears and Quinces 2,628 2.032,137 1,859 1.930.000 3.152 2.371.200

Grapes 441 876,252 435 1.019,900 n.a. 200

Other Fruits 539 697.113 412 746.900 391 683.000

Total 24,470 20,132,884 20,377 24,059,600 - 29,406,400

Source: Selvadurai (1978). Agriculture in Peninsular Malaysia.

I-'
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TABLE 2.3

EXPORTS OF PINEAPPLES, BANANAS AND
OTHER FRESH FRUITS

Other
Pineapple Bananas Fruits

--
Quantity Value Quantity Value Value Total

Year (tons) (M$) (tons) (~1$ ) (M$) Value
(M$)

197J 29,726 1. 747 ,300 24,587 2,930,100 3,855,800 8,533,200

1974 26,616 1,867,800 22,811 2,816,700 9,400,100 14,084,600

1975 22,769 1,853,900 23,373 3,402,500 4,200,900 9,457,300

1976. 19,049 1,890,800 24,057 3,975,600 9,666,900 15,533,300

1977 19,726 2,127,300 25,691 4,495,900 8,698,200 15,321,400'

Source: Malaysia Ministry of Agriculture (1980). Statistical Digest 1977.

I-'
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2.1.2 Fruit Production.

Data on Malaysian fruit production are severely limited.

The figures available in most literature are just estimates.

In most reports the method used to estimate production figures

is lito ascribe a certain yield per tree multiplied by the stand

per acre multiplied by the Sole Crop Equivalent Acreage. 111 Although

in the process of ascribing yield per acre, consideration is

given to the wide disparity in the age of the trees, yielding

capability, trial figures, and the productivity of commercial

fruit holdings, the estimated production figures are far from

satisfactory because one of the inherent characteristics of

Malaysian fruits is the wide seasonal fluctuation in yields.

2.1.3 Acreages of Fruits.

Land use under fruit can be broadly broken down into three

classes:

a) area planted solely with the particular type of fruit,

b) area planted under crops of which the particular fruit

is the main crop, and

c) area planted under mixed crops one of which is the

particular fruit crop.

The Department of Agriculture uses the concept "Sole Crop Equivalent"

to report the area under fruits. The mathematical derivation

lSole Crop Equivalent is used to provide a measure of the
compact area occupied by the various fruit crops.

13



of the concept is

Total Sole Crop Equivalent2 = 100% of Sale Crop Area

+ 75% of Main Crop Area

+ 50% of Mixed Crop Area.

This measure is used, since the majority of fruit farms consist

~f various combinations of fruit trees, it is difficult to count

the total acreage under a particular fruit. Other farms consist

of fruit and non-fruit crops such as coffee, rubber, and coconut.

Using the available figures, the acreage of fruit holdings

has been increasing at an average rate of 3 percent per year

over the 1970-78 period. Table 2.4 shows that, out of the total

acreage under fruits in 1978, 48,253 acres were planted with

pineapples. The other major fruit crops were bananas (41,032

acreas), durian (33,377 acres), rambutan (32,781 acres), cashew

nuts (13,406 acres), watermelons (8,404 acres), and duku and

langsat (5,590 acres).

The area planted with pineapples, which are used solely

for canning, increased steadily until 1974. After this it declined,

resulting in the closure of one of the government canneries. The

2Thi s concept does not give a good estimate of the actual
crop acreage. Amore accurate measure, particularly for fruit
trees is to count the number of trees of each type of fruit
crop in the holding and find its crop-acreage equivalent. Suppose
a farmer has ten durian trees, while the recommended number
of trees per acre is 40. Then the Crop Acreage Equivalent is
one-quarter acre.

14



TABLE 2.4

FRUIT ACREAGES IN PENINSULAR MALAYSIA, 1970-1978
(acres)

Types of Fruits 1970 1971 1972 1973 1974 1975 1976 1977 1978

Pineapple: Canning 38,591 39,207 46,444 47,208 45,126 39,023 38,692 36,802 38,141

Pineapple: Others 12,123 10,363 8,665 9,584 8,804 8,523 11,646 11,105 10,112

Banana 42,296 34,872 34,567 28,430 38,919 36,216 43,758 46,506 41,032

Durian 20,862 20,779 20,492 21,726 21,693 24,826 29,097 29,371 33,377

Rambutan 23,722 24,255 24,015 25,283 25,428 27,237 26,589 27,950 32,781

Watermelon 3,646 4,698 5,249 4,905 5,892 5,075 8,827 8,362 8,404

Mangasteen 4,309 4,042 4,128 4,031 3,889 3,985 3,405 3,405 3,544

Lime (a) (a) 989 1,068 1,181 1,163 1,206 1,206 1,106

Pamela (b) (b) 1,085 1,283 1,182 1,211 1,058 1,058 1,223

Mandarin Orange 4,610 4,118 3,176 2,491 2,221 2,321 1,787 1,787 1,668

Other Citrus 4,458 a b 3,289 3,165 2,546 1,685 1,386 1,386 1,5005,156
Fruits

......
c..n



TABLE 2.4 (Continued)

FRUIT ACREAGES IN PENINSULAR MALAYSIA, 1970-1978
(acres)

Types of Fruits 1970 1971 1972 1973 1974 1975 1976 1977 1978

Duku and LangsatC 3,895 4,437 4,362 4,743 4,887 4,340 4,599 4,942 5,590

Papaya (c) (c) 1,055 1,258 1,226 1,486 1,633 1,445 1,505

Cashew Nut 4,240 3,941 4,288 4,640 13,737 15,393 16,865 17,167 13.406

Mango 2,249 2,454 2,934 3,691 4,380 4,913 5,;']4 6,062 8,649

Ciku (d) (d) 963 1,321 1,111 951 1,095 1,067 1,606

Rambai 1,478 1,321 1,367 1,109 1,168 1,023 899 845 830

Cempedak 2,632 2,635 2,748 3,134 3,443 3,440 3.467 3,766 4,824

Nangka (e) (e) 1,085 1,373 1,513 1,626 1,839 2,182 2,566

Other Miscellaneous 3,638 3,587 41 141 345 467 2,355 2,380 2,402
Fruits ---
Total 172,749 165,865 170,942 169,584 188,691 184,904 205,347 208,814 214,076

a. Including (a) &(b); b. Including (C), (d) &(e);
c. Both these crops will be referred to "duku" in the rest of the dissertation.
Source: Malaysia Department of Agriculture, "Acreages of Miscellaneous Crops, Peninsular

Malaysia," 1971-1979.
.....
0'1



closure was due to a reduced supply from the smallholders, who

experienced a lower yield. This decline in yield was attributed

to inadequate fertilizer usage, which in turn was caused by

an increase in the price of ferti117.er. The acreages of some

other fruits however (e.g., durian, rambutan, duku and 1angsat,

and mango) show an increasing trend over the period.

Among the states in Peninsu1ar Malaysia, Johore has the

largest acreage of fruit crops (66,845 acres), but in 1978 more

than one-half of the total area was planted with pineapples.

In fact, nearly all the pineapples for the canning industry

are cultivated in Johore, mainly in the District of Pontian

and to a lesser extent in Muar, Batu Pahat, and Kluang. Johore

also has the largest acreage of bananas and duku. The second

largest fruit-growing area is Perak, with 31,072 acres, followed

by Trengganu (25,353 acres), Kelantan (20,646 acres), and Kedah

(15,363).

The largest acreages of durian, rambutan, mangosteen, lime,

pomelo, langsat, mango, and rambai are found in Perak, while

cashew nut are mainly found in the east coast states of Trengganu,

Pahang, and Kelantan.

2.2 The Government Fruit Programs

2.2.1 The Commercial Fruit Cultivation.

The cultivation of fruit on a large commercial scale is

still in its infancy stage, with only a few isolated orchards

17



having sizes comparable to that of an estate (crop land of more

than 100 acres). Fruit growing (except pineapples and bananas)

has always been a smallholder's activity; organized large-scale

cultivation like that used for plantation crops like rubber

and oil palm has been attempted by only a few government statutory

bodies.

In an effort to diversify the economy the government established

a large-scale fruit-growing and processing project in the southern

part of Pahang in 1976. The project is administered by the

Malaysian Agricultural Research arad Development Institute. The

project, which covers an area of 500 acres, is planted with

guava, papaya, passion fruit, and other fruits.

The largest non-pineapple orchards in the country are near

Sik in Kedah , and Kota Tinggi in Johore and were opened in

1977. The 3000-acre fruit project in Kedah costing about M$6 million

and is being developed through a joint venture of the Food Industries

of Malaysia (FIMA) and the Kedah State Economic Development

Corporation. About 1,000 acres has already been planted with

durian, rambutan, papayas, and jack fruit. For the Kota Tinggi

project, also undertaken by FlMA, a 1,OOO-acre plot has been

set aside, of which 800 acres have already been planted with

mixed fruit. Whether these orchards will eventually be profitable

is not known, but they may act as a catalyst in commercializing

the private fruit production once a processing factory is set

up.

18



2.2.2 The Agricultural Inputs and Diversification Subsidy

(1976-1980).

From the enactment of the subsidy scheme in 1961 until

19723 the program did not undergo any drastic changes. The

type of assistance given out to the fanners remained basically

the same (i.e., planting materials, fertilizer, and equipment),

while the value of aid was reviewed only once. However, a more

agressive approach was taken during the Third Malaysian Plan

(1976-1980), when new name, Agricultural Inputs and Diversification

Subsidy (AID), was given. The main objectives of the scheme

were as follows:

a) to stabilize agricultural production at smallholder

level in order to affect increased productivity and

income, within the broad objectives of the New

Economic Policy by:

(i) enabling smallholders to fully utilize

available resources and a greater volume

of farm inputs; and

(ii) promoting intensive cropping by double or

rotational cropping,

b) to provide subsidies to. smallholders for

the purpose of increasing and improving the quality

of food production, with the view of increasing

3A historical review of the government fruit subsidy programs
is discussed in Appendix I.
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their incomes and thereby raising their standard of

living,

c) to provide smallholders with the initial requirement

to enable them to become commercial producers,

d) to achieve self-sufficiency in food production,

thereby reducing importation of food products and

saving foreign exchange, and

e) to identify the Crop Diversification Policy of the

Government.

The Agricultural Inputs and Diversification Subsidy was extended

to all parts of the Malaysian Peninsula and covered almost a~l

domesticated crops. However, emphasis was given to tree and

food crops. To ensure the effectiveness of the scheme, several

criteria were considered:

a) the soil suitability and climatic conditions of

the project area,

b) the experience and knowledge of the partici~ants

in growing the crop, and

c) transport facilities, market potential, and the

profitability of the crops.

Subsidies were given to participants for a maximum of five acres,

but the area had to be large enough to produce a surplus over

household requirements. Development zones were defined and

the approved projects were actively serviced by the agencies

responsible for the particular zones. Under this scheme, in

20



addition to the usual type of material aids, funds were made

available for the construction of group processing and storage

facilities wherever they were needed. For fruit trees like

rambutan, durian, mango, duku/langsat,and jack fruit, where

the number of trees per acre varied, the assistance was based

on the number of trees. Aid up to a maximum of M$6.00 per tree

was given.

Table 2.5 shows the target acreages for either replanting

or rehabilitation for various years as set by the Department

of Agriculture, the number of applications approved, and the

acreages approved. Due to the difficulty in measuring the acreage

actually serviced--mainly because most of the projects were

at different stages--the figures are not available except for

1979 (see Table 2.6). A report of the Committee on Fruit and

Vegetables (1975) estimated that prior to 1976, the subsidy

scheme achieved less than 40 percent success. The reasons given

for the low success rate were:

a) the sum of money allotted for inputs was inadequate.

The cost of planting materials alone could use up

all the funds allotted to the participant, leaving

none for other inputs,

b) for perennial fruit trees, the subsidy ran out long

before the participants started harvesting,

c) fbllow-up supervision to ensure proper utilization of

material aids was severely inadequate, and
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TABLE 2.5

FRUIT REHAf,ILITATION/REPLANT-ING SCHEME
IN PENINSULAR MALAYSIA, 1970-1979

Year Target No. of Applications Approved
Approved

(acres) (acres)

1970 4,034 1,867 4,238
1971 4,510 5,867 3,480
1972 6,376 6,641 5,460
1973 5,763 3,772* 4,994
1974 4,753 3,096* 4,406
1975 5,023 3,616 3,606
1976 8,026 8,206 5,999
1977 9,305 13,818 8,197
1978 15,616 20,223 13,555
1979 18,865 26,574 16,571

*Excluding Kedah and Perak

Source: Annual Reports of Extension Branch,
Malaysia Department of Agriculture, 1970-1979.

N
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TABLE 2.6

PROGRESS OF FRUIT REHABILITATION/REPLANTING SCH::1E 1979

State Target No. of Applications Approved Acreage Percentage of
-- (acres) Approved (acres) Completed Success

Perlis
Kedah 3)156 11)669 3,156 1,894 60

Kelantan 4,170 2)645 2,238 1.790 43
Trengganu 2,823 3,317 2,823 1,565 55

Pahang 1,696 1,265 1,609 713 42

Penang 507 307 608 304 60
Perak 3,085 3.343 2.571 1.310 42
Selangor 738 702 740 463 63

Negri Sembilan 1,649 1.708 1,345 401 24

Malacca 856 760 546 437 51
Johor 1,041 858 935 655 63

-- --
18,865 26,574 16,571 9,532 50%

Source: Annual Report of Extension Branch) Malaysia Department of Agriculture, 1979.
Unpublished records of the credit section, Malaysia Department of Agriculture.
Personal Communication with an officer from Malaysia Department of Agriculture.

N
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d) there were not enough qualified field technicians

to carry out the followup services.

A close look at Table 2.6 may give some insights into other

factors that may have been responsible fur the low achievement

rate of the replanting and rehabilitation programs. Just prior

to the implementation of the AID in 1976, the fruit-subsidy

programs registered less than 40 percent success. Four years

later, in spite of all its vigor and the more attractive incentive

plans, the total acreage serviced was only 50 percent of the

total target acreage. Higher achievement rates were recorded

in Selangor, Penang, Kedah, and Johore; all states with one

common characteristic, closeness to urban centres. Kuala Lumpur,

the capital city of Malaysia, is within the boundaries of the

State of Selangor; the second largest city in Malaysia is in

Penang with Kedah State its closest neighbour; and Johore has

Singapore to absorb large quantities of its fruit products.

Trengganu, where most of the cashew nut orchards are found,

registered a 55-percent achievement rate and the most probable

reason for this is the presence of a government-owned cashew

nut processing factory. The lowest achievement among all the

states is in Negri Sembi lan, where land inheritance is strongly

influenced by interesting but complex customary laws.

2.2.3 Other Assistance to Fruit Growers.

The main concern of Rubber Industry Smallholding Development
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Authority (RISDA) is rubber, but it does playa role in the

development of the fruit industry. Replanting grants are also

given to rubber smallholders who wish to replace their old rubber

trees with fruits or other crops like oil palm and coconut.

Unlike the subsidies provided by the Department of Agriculture,

RISDA's grants are in the form of both kind and cash, and the

disbursement of these aids are by installment.

Another government statutory body that has a direct involvement

with the farmers and their activities is the Farmers' Organization

Authority (FDA). Its financial incentive programs for fruits

started in 1976 under its Farm Production and Crop Diversification

Scheme to complement the Department of Agriculture's Subsidy

schemes. The FDA subsidies are only given in tnp. form of kind,

which includes planting materials, ferti'lizers, chemicals, and

farm equipment. Some of the eligibility requirements for FOAls

subsidies are:

a) the farmer must be a member of a farmers' co-operative,

b) the crops selected must be financially viable and

have good market potential,

c) the farmer must continue the project once

subsidies are given, and

d) to get the full subsidy, the size of farm must

be less than five acres.

In addition to subsidies, the FDA provides loans to co

operative members who are not able to get loans from the agricultural

bank.
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2.3 The Fruit Marketing System

The majority of fruit farmers in Malaysia produce more

than their houshold needs and sell the surplus in the market.

2.3.1 The Marketing Channel.

The fruit marketing channel consists of several market

intermediaries who generally fall into one or more of three

major categories: a) collector, b) wholesaler, and c) retailer.

It is not uncommon for the intermediaries to perform more than

one of the functions. The fruits are collected either directly

from the farms or at some collection point. The fruits are

then sent by truck to the city wholesaler where they are redistributed

to the numerous city retailers who finally pass them to the

consumer.

There are also farmers who retail their own fruits in

make-shiftstalls along the main trunk roads. Sale direct from

the field to passing motorists is likely to be the easiest method.

The vast increase in motor cars and good road networks in the

past years there has brought about a corresponding increase

in the number of fruit stalls along the main roads.

The fruit-processing factories are also avenues for the

disposal of the farmers' fruits. The processing industry of

Malaysian fruits (except pineapple) is at a very early stage

of development. Most of the local demand for canned fruits

is currently met through imports, but government agencies and



private firms have intensified their efforts in this line of

activity.

Up to 1975 there were at least sixteen fruit-processing

factories in Malaysia and several more in the process of planning

and construction. Most of these factories are located in Selangor,

Penang, Pera~, and Johore. Some of the Johore fruits also find

their way to the Singapore fruit-processing industry.

To ensure the marke.t for the farmers' produce and the smooth

flow of the product from the farm to the final consumer, the

government entrusted the Federal Agricultural Marketing Authority

with the power to regulate and supervise the marketing of fruits

wherever and whenever necessary.

2.3.2 Method of Sales.

The most important methods of selling fruit at the farm

gate level or at the collection point are 1) outright sale and

2j cJnsignment sale. Outright selling means that the farmers

sell their produce at a price fixed at the time the transaction

is concluded, after which the buyers bear all the risk. In

consignment selling, the farmers do not know the price for their

produce until these commodities have reached the dealers in

the market or, in some cases, until they have been disposed

of to the final consumers. Under this arrangement the risk

of a price fall in the consumer market is borne entirely by

the farmers. This method is only prevalent in times of abundant

fruit supply.
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Another important method of transaction between the farmer

and the first buyer is "forward buying" or "pajak" as it is

commonly known in the local language. A partial advance payment

is made by the buyers before the harvest in order to secure

a future supply under this arrangement. The price is normally

fixed at the time the forward-sale contract 'is made. The risk

is thus transferred to the buyer. The pajak system works particularly

well for perennial tree crops where very little material inputs

or labor are required for most part of the year. Thus the pajak

system operates only during the fruit season, which normally

last for about three months.

2.4 Summary

In this chapter, it has been established that the demand

for fruit exists, as shown by the large quantity of fresh fruits

imported annually. In view of this the government has intensified

its effort to develop the fruit industry through various projects

and program. However, these programs are not as effective had

been anticipated.

A brief overview of the fruit-marketing system does not

reveal any serious problem. Thus this study will concentrate

on the analysis of production, which will be discussed in the

next chapter.
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CHAPTER III

PROCEDURES TO ANALYSE
DECISIONS UNDER UNCERTAINTY

Farm decision-makers iike most decision-makers inevitably

find themselves faced with a choice between alternatives in an

uncertain environment. Since future outcomes are never absolutely

certain, these decisions, particularly investment decisions,

are invariably taken under conditions of uncertainty.

The distinction between risk and uncertainty attributed

to Frank H. Knight is that risk refers to a situation where alternative

outcomes exist with known probability distributions while uncertainty

medns that the probability ci~tributions are not knewn. This

distinction is based on objective probability, which is a useful

hypothetical construct for some decision-making situations, though it

defies rigorous definition in reference to an actual event (Roumasset,

1976).

Since the formalization of a theory of consistent perferences

under uncertainty by Savage in 1954, conventional analysis no

longer holds that risk and uncertainty are different. An individual's

ordering among acts implicitly defir.es his subjective probabilities

over the relevant states-of-the-world. Subjective probability

may be defined as the "degree of belief a person has in the truth

of a proposition."



Rational choice is a subjective choice where a 'correct l

decision is the one that best correspond to the beliefs, attitudes,

and preferences of the decision-maker.

In the present chapter, the theoretical background of the

process of decision-making regarding crop selection under conditions

of uncertainty will be reviewed. The chapter ~ill start with

a discussion of expected utility theory, after which two techniques

(certainty-equivalent ano conjoint measurement) used in the study

to elicit the farmer1s utility functions will be elaborated.

In addition to measuring the attitude of the farmer towards ri~k,

his perception about the riskiness of individual crops is also

measured and the technique employed for this purpose will also

be discussed. The attitude of the farmers towards risk and his

perception of risk will then be brought together in a mean-variance

(E-V) framework. A risk-neutral model and a probit model, which

will be used to supplement the analysis, will be presented in

the final section of this chapter.

3.1 Farmer1s Attitude Towards Risk

Agriculture varies not only as to the crops grown and the

basic ecological settings, but also as to the individuals who

direct the process. When one focuses upon the farmer as the

central decision-maker--the agent who directly intervenes in

the natural ecological setup--one finds an extremely heterogeneous

group. However, the basic problems faced by the farmers are
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similar. Farm business considerations are intermixed with family

considerations, and decisions regarding major consumption expenditures

like housing tend to conflict directly with decisions concerning

productive investment on the fanns. This conflict in the use

of farm and household resources may add an element of conservatism

to the farm business since an error in decisions will not only

affect farm output but could also be disastrous to the livelihood

of the entire family.

The success or failure of most development programs depends

to a large extent on the cumulative individual decisions of the

numerous smallholders. For the individual smallholder, the issue

of crop selection represents a major investment decision. Therefore,

a proper understanding of the nature and structure of the decision

making process is a major determinant to the success of the government

programs.

3.1.1 Certainty-Equivalence Estimation of Utility Functions.

Perhaps the most widely accepted model of individual behavior

under uncertainty is based on the expected utility theorem, which

takes into account the risk attitudes and beliefs of the decision

maker. 1 The theorem states that it is possible to assign cardinal

utility values to any risky prospect in such a way tr.aC the expected

1For an excellent exposition of other models, see Anderson
(1979) in Roumasset et al., (eds), Risk, Uncertainty and Agricultural
Development.
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utility of any action suffices to rank the actions according

to the individual's preference.

The list of assumptions that are sufficient for the validity

of the theorem varies with different authors; however! due to

their earlier proof of the theorem! the assumptions listed below

are often referred as the Von Neumann-Morgenstern axioms.

1. Preference among actions: It is assumed that the

decision-maker has a consistent preordering over actions

which can be identified with frequency distributions

over possible consequences given his subjective probabilities.

Here consistency includes transitivity and monotonicity;

a person either prefers one of the two probability distributions

or is indifferent between them. If there are three

distributions with Al preferred t~ A2 preferred to A3!
then Al is preferred to A3.

2. Continuity of preferences: If a person prefers Al to

A2 to A3• then there exists a unique subjective probability P

such that he is indifferent between A? and a lottery
~

with a probability P of yielding the distribution Al

and a probability {I-P} of yielding the distribution

A3•

3. Independence of tastes and beliefs: If Al is preferred

to A2; and A3 is any other probability distribution!

then a lottery with Al and A3 as its outcome will be
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preferred to a lottery with A2 and A3 as outcomes if

the probabilities of Al and A2 are the same in both

cases.

For an individual whose preferences do not violate the axioms

above, there exists utility function by which cardinal values

can be assigned to possible outcomes. The expected values of

these outcomes (based on the decision-maker's probability distributions

of alternative outcomes) give a comparative measure of attractiveness

consistent with the decision-maker's preferences for each of

the available choice alternatives under uncertainty. Given a

set of risky prospects, acceptance of the axioms implies that

the decision-maker should choose the alternative that maximizes

his expected utility. The utility function constructed in this

manner has an arbitrary scale and is only defined up to a positive

linear transformation.

The validity of these axioms in the context of real life

decision-making has been disputed. Experimental psychologists

have found that many individuals are not perfectly transitive

in their choices, particularly when the alternatives are complex

Despite these drawbacks, the axioms possess an intuitive ~ppeal

and are a useful framework for analysis of decisions under

.ncertainty.

The shape of the utility function depends on the risk attitudes

of the individual decision-maker. A utility function can be

constructed from the observed or elicited preferences of the



decision-maker among various risky alternatives which then can

be used to determine his risk attitudes.
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Figure 3.1 Alternative Shapes of Utility Functions.

The utility functions in Figure 3.1 expresses different

risk attitudes. The concavity of curve A expresses diminishing

marginal utility for money and implies risk aversion. Curve B

expresses risk preference, while curve C, the straight line,

expresses risk neutra'lity. For an individual whose utility function

takes on the shape of curve C, maximization of expected utility

would be equivalent to the maximization of expected profits.



In general, if a utility function takes the mathematical

form of U=U(x), then

1. U1(x) > 0 implies positive marginal utility of money,

2. U"(x) < 0 implies risk aversion, and

3. U· II (x) > 0 implies decreasing risk aversion to risk'

as wealth increases,

where risk aversion, r(x) = - _Y'~{x)__ .
U'(X)

One of the methods used to obtain the farmers' utility

functions is based on the concept of certainty equivalence.

A modified version of the von Neumann-Morgenstern method that

assigns probabilities of one half to the favorab1e and unfavorable

outcomes in the lott.ery is the one used. The farmer was asked

to determine the value of a sure prospect that would be required

to make him indiffer:nt between the lottery and the sure prospect.

This method was used successfully by Francisco and Anderson

(1972) in a study of risk attitudes of Australian farmers and

by Jayasuriya (1978) in a study of rubber smallholders' attitudes

in Sri Lanka. Its main attraction is the relative simplicity

of the questioning procedure and the consequent economics of

time, but it could lead to biases if the person is strongly

averse to gambling per see Methods that can overcome this weakness,

however, do so with a more complicated questioning procedure.

One example is the method used by Lin, Dean, and Moore (1974)

to elicit the risk preferences of six American farmers.

The risk attitude of each farmer was ascertained within
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the range of losing his entire annual income and gaining twice

the amount of income in this study. The farmer was confronted

with a hypothetical decision problem which was set to represent

a real-world situation faced by him in his agricultural environment.

An example of the hypothetical problem is as follows:

The farmers I crop is maturing well and by the next month
it will be ready for harvest. While the farmer is waiting
anxiously for the harvest, an agricultural officer breaks
the news that a particular type of disease is spreading
very rapidly and is expected to reach his area very soon.
At the speed the disease is spreading, he has a fifty-
fifty chance of harvesting his crop. If the disease strikes
before the crop can be harvested he will lose the entire
crop and thus his annual income (assume sunk costs equal
zero). However, if he manages to harvest before the disease
strikes, he will be able to sell his crop at a higher price
(say double the normal price) because many other farmers'
crops would have been completely destroyed. While he is
in this uncertain situation, somebody comes to "pajakll

his crop, that is, offers to pay cash now in return for
the rights to harvest the crop. What will be the sum of
money offered at which he would find himself indifferent
between selling and not selling?

If the farmer found it difficult to answer, the inter~iewer

would act as the II paj akmanll and start bargaining with the farmer

until a point was reached where the farmer was just willing

to sell his crop. This value xl was recorded as the certainty

equivalent of the uncertain prospect of losing this entire income a,

and gaining twice this annual income b, (see Figure 3.2).

Once the first set of information was obatained, a new

problem with equally-likely outcomes was set-up using xl as

one of the uncertain outcomes with one of the previously mentioned

extremes (a or b) as the other. If la' was selected first,
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then the certainty-equivalent for the uncertain prospect of

I~I and IXII was detennined using the above procedure. Taking

this as problem 2 (Q.2), the process was repeated until Q.7

was answered by the fanner.
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Figure 3.2 Questioning Procedure for Obtaining
Certainty-Equivalents.

Cross-check questions were also asked to ascertain whether

the farmer's answers were internally consistent. This was done

by finding the certainty-equivalent of the uncertain prospect

of x2 and xS• The value of the certainty equivalent should

be xl or very close to it. The use of this information in estimating

Bernoullian type utility functions will be described in Chapter IV.

Since the utility functions depend only on a single attribute,

net income, they can be respecified as expected-utility functions



defined in terms of the moments of the probability distribution

of the single attribute. The basis of the moment method is

a Taylor series expansion.2 Using this method, the utility

function can be written as:

U(x) = U[E(x)] + U2 [E(x)]M2(x)/2

+U3[E(x)]M3(x)/6 + .......

where

U(x) = the utility of the attribute x, such as net income,

E(x) = the expected value of x,

U2 = second derivative of Uwith respect to x,

M2 = the second moment i.e., variance,

U3 = third derivative of Uwith respect to x, and

M3 = the third moment i.e., the skewness.

Thus, the utility of the risky prospect 'x' is equal to the

utility function evaluated at the mean of 'x' plus a series

of products of moments of x, the coreesponding derivatives of

the utility functions and the inverse factorials, other than

that involving the first derivative.

3.1.2 Conjoint Measurement to Estimate Utility Functions.

The conjoint measurement technique has shown a lot of promise

2For details, see Anderson et al., 1977, p. 96-99.
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in marketing research. This technique "starts with the consumer's

overall or global judgements about a set of complex alternatives.

His or her original evaluations are then decomposed into separate

and compatible utility scales by which the original global judgements

(or others involving new combinations of attributes) can be

reconstituted" (Green and Wind, 1975). Once the overall judgements

are separated into their psychological components, a decision-

maker would have valuable information about the attributes of

a product. He would also have the information about the value

of various levels of any single attribute. Conjoint measurement,

which is concerned with the joint effect of two or more independent

variables on the ordering of a dependent variable, can be used

to explain the decision-makers'selection of crops.

The major attributes of concern in this study are the expected

net incomes derived from the crops and their associated riskiness,

measured in terms of variance. Specifically, the main concern

is to evaluate the joint effect of the two variables, mean and

variance, on the ordering of the dependent variable, utility.

The analysis can be extended to include other attributes, but

this is not within the scope of this study.

Five cards were used to elicit the information required

to apply conjoint measurement. Different net-income levels

from an acre of fruit holding over a period of four years and

their chances of occurance were written on each card:
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Card 1 2 out of 4 years, the net income is $450 and
2 out of 4 years, thE:: net income is $550

Card 2 2 out of 4 years, the net income is $400 and
2 out of 4 years, the net income is $600

Card 3 lout of 4 years, the net income is $200 and
3 out of 4 years, the net income is $750

Card 4 lout of 4 years, the net income is $300 and
3 out of 4 years, the net income is $700

Card 5 lout of 4 years, the net income is $ 50 and
3 out of 4 years, the net income is $800

Each farmer was asked to rank these cards according to his preference.

The reasons for the possibility of variations in income from

different farms growing the same crop in the same area were

explained to farmers before ranking of the cards. Some of the

reasons given were pest, diseases, weather, and theft. The

interviewers were instructed to make sure that the ranking was

based on the farmer's preference concerning the mean and variance

of income.

Computation of the utility scales of each attribute which

is carried out by a mathematical programming formulation of

monotonic, or order-preserving, regression (Garrod, 1979). Monotonic

regression has been applied to all conjoint measurement and

also to certain types of multidimensional scaling problems.

Pekelman and Sen (1974) developed models that minimize the number

of discordant pairs; Srinivasan and Shocker (1973) used a linear

programming formulation to minimize the sum of the differences

between discordant pairs; and both Johnson (1975) and Kruskal (1965)



used squared differences between discordant ranks in their loss

functions. Concordance in this case is defined as "the event

where the sign of the difference between the estimated rank

order of any pair of observations is tii\::; same as the ~ign of

the difference between the true or tni t.ial ranks. II Garrod (1979)

has proven that the mathematical programming formulation of

monotonic regression generally yields more concordant results

than the other techniques and that it will always yield results

at least as concordant.3 For this reason~ this technique will

be used in the analysis.

3.2 Farmer's Perception of Risk

Probability distributions are used to describe the stochastic

or probabilistic behav~or of random variables. The states of

nature depend on one or more random variables. Hence, an assessment

of the subjective probabilities of states usually requires knowledge

of the decision-maker's degree of belief about the underlying

random variables. A variety of methods are available to estimate

these probabilities. Anderson et al., (1977) recommend the

'gross method' of eliciting subjective probabilities of income

levels directly from the decision-maker. However~ this method

is quite sensitive to interview technique. This often results

in inconsistencies in the decision-makers' responses. Many

3For a more detail discussion of the model and technique,
see Garrod, 1979.
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decision-makers, particularly farmers, do not think in terms

of probabilities. Thus they may not be able to implicitly evaluate

production responses of different enterprises under various

environmental conditions, consider their price expectations,

and combine all this information to come up with probability

distributions.

The technique adopted for the purpose of estimating the farmer's

perception of risk in this study is to elicit the components

for the approximation of the frequency distributions of incomes

from various crops. Problems of pest and weather that the

farmer perceived as being associated with major and moderate

crop damage were first discussed. 'Good,' 'medium,' and 'poor'

seasons were then defined according to the extent of damage.

The farmer was then asked to respond to the question, IIHow

many years out of ten do you expect the seasons to be good,

medium, and poor?1I He was also asked to indicate the output

and prices he expected to get in each of these seasons.

3.3 Decision-Making Problems in Crop Selection

3.3.1 The Farmer's Decision Problems in Farm Planning.

The traditional methods used in analyzing farm planning

decisions has been the aggregate production function approach.

The basis for reservations about the aggregate production function

approach and its disregard for risk is illustrated in Figure 3.3.

Suppose farms can produce three different crops: rice, corn,
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and sorghum. Further, suppose that farm A specializes in rice,

farm B in corn and farm C in sorghum; and each of these is produced

with a technically efficient field factor proportion production

function.

input L .

--

/~- rice
.....--.., ..

input K

isoquant =M$5000 output
p'

/ corn....
/'

/'

"/

.,-
/

I/ SQrghU~

I I

C I
\

Figure 3.3 Multiple-Product Production Function

At points a, band c, all three firms produce $5,000 worth

of output using different factor proportions. Since these points

fallon an isoquant, they are technically efficient. If the

input price ratio is given by th PP (assuming price to be constant



for all three farms) only farm B is price efficient while farm A

and C are not, even though they are technically efficient. 4

Now, suppose there is another farm 0 which also produces

$5,000 worth of output but with a combination of one fourth

rice and three fourths sorghum. Individually, both rice and

sorghum are produced in a technically efficient manner but farm 0

is not considered technically efficient since point 0 does not

fallon the isoquant.

The economic inefficiency (arising from technical inefficiency

or price inefficiency or both) of farms A, C, and 0 that is

reflected in the model can be explained as follows: firstly,

one of the inputs may be fixed in the short run, for example,

if K is fixed at K1, farm C may be setting MVP1 = PI at point c;

and secondly, each farm may be facing different input prices,

such as pIp' for farm A. When these two factors are taken into

account, the behavior of individual farms may be relatively

well explained by the profit maximization assumptions. These

rationalizations, however, could not easily extended to a multiple

product farm such as D.

Suppose that risk (measured in terms of variance of activity

net revenue) is highest for rice, moderate for corn and lowest

for sorghum. Suppose the expected net revenues are also ranked

in similar order, i.e., highest for rice and lowest for sorghum.

44

4Farrel (1957) discusses ways of measuring productive efficiency
and Lau, et al., (1971) provide a test for relative efficiency.
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Utilizing the mean-variance or the E-V approach,5 points a,

b, and c are assumed to fallon the E-v frontier (see Figure 3.4).

If point d also falls on the frontier, all the fanns are efficient

in the E-V sense. Also, they could be considered rational if

they an maximize expected utility with different utility functions.

variance of
income, V a

l

Expected income, E

Figure 3.4 Expected Utility Maximization

5The E-V framework for decision-making under risk includes
two components:

1. an E-V frontier defined as a locus of points showing
alternative production plans with a minimum variance of income
for given levels of expected income, and

2. the decision-maker's utility function from which is
derived a family of indifference curves in an E-V space.



The operator of farm D would choose dover b even though

b would offer higher expected income, because his indifference

curve, UD indicates that he is a relatively strong risk averter.

On the other hand, the operator of farm B, who is less risk

averse, would choose point b. Both operators, howeve~, are

rational since they both maximize expected utility.

Theoretically, utility miximization is more attractive

than profit maximization because not only does it include profit

maximization as a special case of the Bernoullian utility but

it also can explain why two individuals facing similar stituations

might respond differently. The utility-mzximization hypothesis

has been tentatively suoported by Officer and Halter (1968)

and Lin, Dean, and Moore (1974).

3.3.2 Programming Framework.

Attempts to incorporate risk in mathematical programming

formulations in a whole-farm planning problem include quadratic

risk programming. Risk is considered only in relation to the

activity net revenues that are assumed to follow a multivariate

normal distribution. Choice of the utility-maximizing set of

xj values is a type of portfolio analysis where the optimal

portfolio is some vector of X= {xi' •••• , xj' •••• xJ that

maximizes utility subject to the following resource constraints:
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n
E ah · x . {~ =2:} bh, (h = 1, •.•• , m) ,

j=l J J

where: bh = the quantity of the ht h resource, and

[3.3.1J
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ahj = the technical input-output coefficient specifying

the amount of the hth resource required to produce

a unit of product from the jth activity.

A more common approach like the one developed by Wolfe

(1959) is to divide the analysis into two stages. The first

stage is to make use of a parametric programming procedure to

determine the efficient E-V set of portfolios or the E-V frontier

as shown in Figure 3.5. The second stage is to ascertain the

utility maximizing member of this set. In this formulation,

the objective function is to minimize

v =
n n
L ~ (J •• x.x .

i=l j=l lJ 1 J [3.3.2J

subject to a parametric expected-profit constraint

~ E(c .)x. - F =
j=l J J

(S = -F to Emax) , [3.3.3J

n
E ah·x. Is > ~ bh ' (h = 1, .... , m) , and

j=l J J

x . > 0;
J -

[3.3.4J

[3.3.5J
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where:

a· . = covariance of the per unit net revenues of
lJ

activities i and j,

V = variance of profit of current plan,

E(cj ) = expected net revenue per unit of activity j,

F = fixed costs, and

(3 = parameter which measures the expected profit

of current farms plan for the values ranging

from -F to Emax (the maximum possible expected

profit regardless of variance).

*An optimal solution vector Xo is initially obtained when

(3 = -F. As S is increased, the levels of activities in the

optimal solution change linearly with B until one of the constraints

is met or one of the activities is driven to zero. The

"change-of-basis" occurs at this point. When (3 is further increased,

the levels of activities will also vary with B. This change

is also linear until another change-of-basis is met. In this

way a sequence of critical values of (3 denoted as (31' (32'

will be obtained along with a sequence of change-of-basis solutions.

For the kt h change-of-basis solution, the expected value Ek
and the variance Vk of the total net revenue can be computed

respectively as follows:
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n
*Ek = E c .xk · -F

j=1 J J

n n
* *Vk = E E o· .xk · xkji=1 j=1 lJ 1

[3.3.6]

[3.3.7]

where: = value of xj at the kt h change-of-basis

solution.

For the value of between any two change-of basis solutions,

the corresponding activity levels can be determined by linear

interpolation:

=

= * *(I-A) xkj + AXk+l, j [3.3.8]

=v

And the corresponding variance can be determined as follows:

2 n n * * 2
(I-A) E E o· .xk · xk· + A. E E 0·· xk+t,i *

i=1 j=l lJ 1 J i=-1 j=1 lJ Xk+1 ,j

n n * *
+2A(1-A) E E 0iJ' xki xk+1,J'

i =1 j=l

= 2 2(I-A) Ck + A Vk+1 + 2A(I-A) H, [3.3.9]

where: Hk = n n * *
E E o..xk,xk+1 .

i=1 j=1 lJ 1 ,J
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The above parametric procedure can be used to obtain the set

of solutions that yield minimum variance for given levels of

expected income subjected to the specified constraints. The

solutions then, represent the E-V efficient set. The optimal

solution can either be left to the decision-maker's discretion

or can be determined if the utility function expressed in t~rms

of mean-variance can be determined.

3.4 The Expected Accounting Profit Model

Although techniques using mean and variance to explain

farmers' c~oice among crops have been successfully used by McFarquhar

(1961) and Lin, Dean and Moore (1974) and others, there are

criticisms against the use of only the first two moments of

probability distribution (Roumasset, 1976).

In this section, an alternative behavioral model to explain

farmers' choice is evaluated. More specifically, the objective

is to determine whether the hypothesis that farmers maximize

expected accounting profits provides a reasonable approximation

of farmers· choice. The approach, which was developed by Roumasset

(1976), had successfully explained the level of fertilizer usage

by Filipino farmers. The methodology was also successfully

used by Thapa (1979) in explaining the mechanization decision

of 150 Nepalese farmers. In the present study, the model is

used as one of the alternativesto explore the Malaysian farmers'

choice in crop combination.



The returns to different production "techniques" (different

crops combination) under three states of nature are first estimated

and an optimal combination of crops that maximizes expected

profit is then predicted for each farm. Finally, the ability

of the model to predict actual behavior is tested. In this

model, it is postulated that farmers maximize expected accounting

profits. The calculation of the accounting profits is based

on shadow prices which may differ from market prices, particularly

in an economy where the costs of some activities are not reflected

in by market transactions. 6

The utility models and the expected profit model are also

included in this analysis.

3.5 The Probability of Selecting Fruit

Risk aversion may be a factor in crop selection, however,

other factors like the financial position of the farmer are

also expected to play some role in influencing his decision.

The results of the utility models will be used to estimate the

probability of farmer selecting fruit to be grown on his land.

Since the immediate concern is to interpret the variable on

the left-hand side of an equation (the 'dependent' variable)

as the probability of making a choice, given the information

6For details on the determination of shadow prices, see
Roumasset 1978a.
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about the individual's attribute, the probit model that is associated

with the cumulative nonnal probability functio~ is selected for

this analysis. It is assumed that there exists an index Zi which

measures an individual's feeling toward voting yes or no in an

election in this analysis. In this study, Zi is hypothesized

to be a linear function of the farmer's attributes:

= (for 1 = 1, .... n attributes).

It is also assumed that associated with each individual

*is a critical value Zi of the index Zi . This critical value

allows the description of an explicit criterion for the prediction

of the voting procedure:

*If Z. > Z. , vote yes, and
1 1

*If Z. < Z. , vote no .
1 - 1

*The probit model assumes that Zi is random and nonnally distributed

*so that the probability that Zi is less than (or equal to) Zi

can be computed from the cumulative nonnal probability function,7

which is written as:

= F(Zi) -
1

Z.

J
' -52/2

p d5
-00

7For further detail see D. J. Finney, Probit Analfis 2nd ed.
(Cambridge, England: Cambridge University Press, 1964 and Pindyck
and Rubenfield, Econometric Models and Economic Forests (MacGraw
Hill Company, 1976).
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It is by construction that the variable Pi lies from a to 1.

The probability resulting from the probh wode) can be interpreted

as an estimate of the conditional probability that the farmer

will vote yes--i.e .• he will select fruit gi¥~n the attributes

of the farmer and the level of his off-farm income.

3.6 Summary

This chapter has discussed the theoretical framework for

the analysis of farmer's behavior in the decision of crop selection

under uncertainty. The mean-variance approach will be used in

the analysis. There have been some criticisms of the use of

mean-variance analysis in decision-making. To accommodate these

criticisms, the expected accounting profit model used by Roumasset

(1976) has been discussed and will be elaborated further in Chapter IV.

In addition to risk preferences of the farmers, other factors

that may influence their choice of crop will be analysed using

a probit model which has been described towards the end of this

chapter.
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CHAPTER IV

RESULTS OF ALTERNATIVE SPECIFICATIONS OF
THE DECISION MODELS

The procedures used in the analysis were presented in Chapter III.

The results of the analysis are presented in this chapter. Section

one deals with the measurement of farmers' attitude towards

risk using certainty-equivalent and the conjoint measurement

techniques. The results of measuring the perception of risk

are presented in the following section. The farmer's attitude

towards risk and his perception of risk are then brought together

in an E-V framework in Section 3. Expected-accounting profit

model is also presented in this section. Results of the utility,

profit maximization, and expected-accounting profit maximization

models are presented in Section 4.

4.1 Attitudes to Risk

4.1.1 Results of the Certainty-Equivalent Technique.

The method of eliciting risk preferences of the farmers

using the certainty-equivalent technique was descr"jbed in

Chapter III. The farmers were asked a set of hypothetical decision

problems and the certainty-equivalents for a series of risky

prospects were ascertained. These values were then used to

derive the farmers' utility functions.



Arbitrary utility values were first assigned to the t~o

extreme income values of a and b. The utility valves adopted

for this case were 0 and 100. Using the expected utility rule,

the expected utility of each certainty-equivalent was obtained.

As an example, suppose U(xl) is the utility of xl' the certainty

equivalent of the risky prospect with equally likely outcomes

of a and b, then

U(xl) = P(a)U(a) + P(b)U(b)

where P(a) and P(b) are the probabilities of a and b occurring.

With a fifty-fifty percent chance,

U(xl ) = t(lOO) + t(O) = 50

Similarly, the expected utility of x2 (see Figure 3.2) is calculated

to be

55

=

= !(100) + t (50) = 75

The expected utilities of all the other certainty-equivalents

wre calculated in a similar manner. The expected utilities,

including the two extreme values, were then regressed on the

corresponding certainty-equivalents, using several functional

relationships that included:



56

a) the quadratic form

U(W) =

b) the cubic form

U(W) =

c) the negative exponential utility function!

U(W) = ! -cW-e

d) the semi logarithmic form

U(W) =

e) the Cobb-Douglas from

U(W) =

=U(W)

f) the transcendental form

AWbecw

Although the conventional tests of goodness-of-fit, such

as the R2 values, are of limited relevance [since the purpose

of the analysis is to estimate a curve whose shape has been

specified, not to approximate a relationship revealed by a set

of data embodying a random component (Anderson, et al., 1977)J,

it can still be used to eliminate those algebraic relations

IThis form was used by Freund (1956) in one of the earliest
agricultural applications of utility analysis.



based on goodness-of-fit.

The semi-logarithmic utility function gave R2 values of

less than .4 in most r.ases~ and it was eliminated from further

consideration. The negativ~ exponential function also had a

relatively low R2; but it will be retained in the analysis because

its measure of risk aversion is not highly sensitive to level

of income. Two-moments methods of incorporating risk are believed

to be good approximations only when this condition holds. The

quadratic and cubic utility functions performed better in terms

of R2; however, in most cases the coefficients of the cubic

functions were insignificant, and this form was thereby deleted

from subsequent analyses. The quadratic utility function has

the unappealing characteristic of increasing rather than decreasing

risk aversion. It was also rejected. The last two functions

(Cobb-Douglas and transcendental) performed consistently better

than the others, with the transcendental having a slight edge

in terms of R2 values. Since R2 values at this stage have limited

relevance, goodness-of-fit may best be judged by plotting the

fitted function and assessing visually how well it matches the

elicited utility values. Figures 4.1 shows the estimated

Cobb-Douglas function, the transcendental utility function,

and the elicited utility values of one farmer. The transcendental

function fits better.

A formal measure of the degree of risk preference, shown

by Pratt (1964), can be expressed by a coefficient r(w) that
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r(W) =

is defined as the negative ratio of the second and first derivatives

of the utility of net income function U(W), i.e.,

U2(W)
U1(W)

where the subscripts denote order of derivatives and Wrefers

to net income or wealth. The Pratt coefficient is positive

for risk aversion; and for decreasing risk aversion, r1(W) < O.

For the transcendental utility function, the degree of risk

aversion was obtained by using the following formula:

r(W) = (b(b-1)/W2 + 2bc/W + c2)
(b/W + c)

The farmers were then classified into risk averse, risk taker,

and risk neutral according to the sign of r(W) where Wwas the

current income. Those having positive r(W) were risk averse,

those with negative r(W) were risk takers, while those who had

zero r(W) were risk neutral individuals.

For the Cobb Douglas utility function, the classification

concerned only the coefficient b. The farmers were grouped

into risk averse, risk takers, and risk neutral when b<l,

b>1 and b=1, respectively,

Subsequent analysis is based on the function (Cobb-Douglas

or transcendental) which yielded the best fit for each farmer.

The criteria for selecting the function was the adjusted R2.

It was found that 58.2 percent of the farmers in Muar were risk

averse while 41.8 percent were risk takers (see Table 4.1).
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TABLE 4.1

INCOME DISTRIBUTION AMONG FARMERS OF DIFFERENT RISk PREFERENCES

Income Levels 0-1,000 1,000-2,000 2,000-5,000 5,000-10,000 10,000 Total
--.J!!!l

Risk Preferences*

Muar
(number of farmers)

Risk Averse 2 6 14 12 5 39 (58.2%)
Risk Taker 2 3 5 10 8 28 (41.8%)

Perak Tengah
(number of fanmers)

Risk Averse 2 11 11 4 1 29 (61. 7%)

Risk Taker 0 2 11 5 ° 18 (38.3%)

x2 ~ 10 with 4 d.f. in Muar; X2 = 8 with 4 d.f. in Perak Tengah.

*Classification is based on the transcendental utility function except in five cases 2
where the Cobb-Douglas utility function fits better (based on the value of adjusted R ).

0'1
o



In Perak Tengah district, where the general income level was

relatively lower, 61.7 percent were risk averse while the remaining

38.3 percent were risk takers.

Table 4.1 also shows the cross tabulation between risk

preferences and income levels. A relatively larger number of

the farmers with higher incomes were risk takers. This appeared

to be true in both areas. The calculated Chi-square values

were higher than the table values at the 90 percent confidence

level implying the existence of such relationship.

It was hypothesized that farmers who were more risk averse

would prefer a less risky crop or the crop that would provide

a more stable income to the farm family. This hypothesis is

supported by the results presented in Table 4.2. In both areas,

risk-averse farmers tended to have a larger portion of their

land planted to rubber. 2 The risk takers appeared to have higher

proportion of their land planted with fruit than the risk averse

farmers. The corresponding Chi-square values are sigDificant

at 90 percent level of confidence. The probable reason why the

risk averse farmers, who happened to have low incomes, is that they

badly needed the more stable income generated by rubber.

61

2In the survey, the farmers were also asked to give their
reasons for selecting the crops they grew on their farms. The
response, which is presented in Tables C.16 and C.17 of Appendix III,
indicates that most of them believe that fruits are more risky
than rubber. This is further confirmed by the results shown
in section 2 of this chapter (see Table 4.9).



TABLE 4.2

PROPORTION OF FRUIT CROPS PLANTED BY FARMERS OF DIFFERENT RISK PREFERENCES

Ratio of Fruit to a .001 - .25 .25 - .50 .50 - .75 .75 - 0.999 1.0
Total Average: ----

Risk Prefer~nces*

Muar
(number of farmers)

Risk Averse 16 12 5 2 1 3
Risk Taker 7 3 7 3 a 8

- - - - - -
Total 23 15 12 5 1 11

(34.3%) (22.4%) (17.9%) (7.5%) (1. 5%) (16.4%)

Perak Tengah
(number of farmers)

Risk Averse 2 23 4 a
Risk Taker a 10 7 1

- -

Total 2 33 11 1
(4.3%) (70.2%) (23.4%) (2.1%)

X2 = 8 with 5 d.f. in Muar; X2 = 6 with 3 d.f. in Perak Tengah.

*Classification is based on the transcendental utility function except in five cases 2
where the Cobb-Douglas utility function fits bettel' (based on the value of adjusted R ).

0'1
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4.1.2 Results of the Conjoint Measurement Technique.

The questioning procedure for obatining the raw data was

presented in Chapter III. An example of the ranking of the

raw data by the farmer is shown in Table 4.3. The alternative

or stimulus with mean 588 and standard deviation 368 is the

most preferred, followed by the alternative with mean 500 and

standard deviation 100, and so on down the columns. These results

become the input data for monotonic regression.

In this analysis, the following values are chosen: E = 1,

b1 = 1, and the initial value of b2 =o.
In the first function where the slopes b1 = 1 and b2 = 0,

the value of the objective function is 2.00; the optimal weight

for the first attribute (mean) is 0.0366, and for the second

attribute (standard deviation) the optimal weight is -0.0227

(see Table 4.4). These values indicate that this particular

farmer prefers a higher mean income and a lower variance. These

results are characteristic of a risk-averse individual.

Kendall's tau coefficient of rank order correlation and

the Spearman's coefficient or rank correlation (rho) are used

to measure the degree of association between the actual and

predicteJ ranks. The values of .7 and .6 for the Spearman's

rho and Kendall's tau respectively indicate that there is a

moderately strong association between the initial ranks and

the estimated ranks. Also presented in the table is a count

of the number of concordant, di3cordant, and tied pairs.
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TABLE 4.3

AN EXAMPLE OF
RAW DATA AND RANKS FOR

THE MONOTONIC REGRESSION PROBLEM

Alternative Stimuli

Expected Average
Income

588

500

613

600

500

Standard Deviation

368

100

238

173

60

Rank as Given by a Farmer

1

2

3

4

5

en
.j::>



TABLE 4.5

INCOME DISTRIBUTION AMONG FARMERS OF
DIFFERENT RISK PREFERENCES

(USING CONJOINT MEASUREMENT)

Income Levels (M$): 0-1,000 1,0000-2,000 2,000-5,000 5,000-10,000 > 10,000 Total

Risk Preferences

Muar
Risk Averse 3 5 13 12 9 42 (82.4%)
Risk Taker 0 1 0 6 2 9 {l7.6%}

Perak Tengah
Risk Averse 1 8 15 7 0 31 (81.6%)
Risk Taker 1 2 4 0 0 7 {l8.4%}

X2
= 10 with 8 d.f. in Muar; X2

= 12 with 8 d.f. in ~erak Tengah

0'1
U1
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There are 8 concordant pairs and 2 discordant pairs; none of

the pairs are tied.

The problem of multiple vectors of Wcorresponding to the

same minimum value of the loss function was partially alleviated

by parametrically varying the initial value of b2 from 0 to

b2 =b1 The values selected were 0, .1, ,5, and 1. Parametrically

varying b2 did not show any improvement in the number of concordant

pairs or in the value of the optimal weights in this example.

This also held true for most other cases.

The farmers were then classified into risk takers if their

corresponding W2
1s were positive and risk averse if they were

negative. Among the farmers whose responses were usable, more

than 80 percent were risk averse (see Table 4.5).

The results of crosstabulations between risk preferences,

income distribution, and proportion of fruit crops planted are

presented in Tables 4.5 and 4.6. The values of the Chi-square

are below the table values for gO-percent confidence level,

so there is not enough reason to believe that any form of relationship

exists between the variables. This result appears to be inconsistent

with those of the Cobb-Douglas and transcendental functions.

This is probably caused by the high proportion of risk-averse

individuals.

4.1.3 Results of the Utility Functions Analysis.

Table 4.7 shows the number of risk-averse and risk-taker

farmers for the three utility functions that have been discussed.



TABLE 4.4

AN EXAMPLE OF
RESIJ~TS OF MONOTONIC REGRESSION

WHEN b1 = 1 and b2 =0

Ranks Given by a Farmer

1

2

3

4

5

Predicted Ranks

1

2

4

5

3

Optimal weights WI = '0366; W2 = -'0227

Value of loss function (objective function) = 2.00

Measure of Concordance
1. Spearman's coefficient of rank
2. Kendall's tau coefficient
3. Number of concordant pairs
4. Number of pairs with ties
5. Number of discordant pairs

correlation = .7
= .6
= .8
= 0
= 2

m
........



TABLE 4.6

PROPORTION OF FRUIT CROPS PLANTED BY FARMERS OF
DIFFERENT RISK PREFERENCES

(USING CONJOINT MEASUREMENT)



TABLE 4.7

RISK PREFERENCES OF FARMERS USING THREE UTILITY MODELS

Fanners I Group Cobb-Douglas Function Transcendental Function Conjoint Measurement
-

current income 10% income

Risk Averse 56 68 93 73

Risk Taker 58 46 21 16

Unclassified 15 15 15 40
-- -- -- -

Total 129 129 129 129

0'\
\0
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Also presented in the table is the effect of a la-percent change

in the income level of each farmer on their risk preferences,

using the transcendental utility function. The conjoint-measurement

model yields the largest number of risk-averse farmers except

for the transcendental function with a la-percent increase in

income. This is followed by the transcendental function and finally

by the Cobb-Douglas function. However, in terms of percentage

(leaving out the 'unclassified' individuals), the conjoint

measurement technique3 yields a higher percentage of risk-averse

individuals than the other functions, including the transcendental

function with a la-percent increase in income.

Table 4.7 also shows that the transcendental utility function

allows the switching of risk preferences. With a la-percent

increase in income, about 25 percent of the farmers shifted

their risk preferences. The majority of these switched from

3The conjoint-measurement technique was more difficult
for the farmers to understand, and thus fewer farmers were able
to provide usable responses than with the certainty-equivalent
technique. One of the possible errors made by the farmers in
coming up with the ranking was their tendency to rank the alternatives
by considering the only upper payoff rather than the overall
attributes. Another possible cause of error was the process
of ranking itself. Some farmers carry out their ranking in
reverse, i. e., instead of assigning number one to the alternative
they preferred most and number two to the next and so on, they
assigned number five to the most-preferred alternative and number
four to the next, etc. The last source of error was in the
interviewers themselves, in the sense that they failed to recognized
inconsistent rankings and thus allowed the farmers to complete
the game.



71

risk taker to risk averse. 4 Twenty percent of the farmers in

Muar and 30 percent in Perak Tengah (where the income level

was generally lower) behav~d in this manner. The behavior of

this small group of farmers may be explained in the following

manner: Most of these farmers were in the lower-income bracket,

and a large number of them also fell below the subsistence leve1

of income. 5 With a 10 percent increase in income, the majority

of these fa~ers would be above the minimum subsistence income

level. In this situation the farmers would prefer not to allow

their income to fall below the minimum level i.e., they would

tend to become more risk averse, and they would tend to select

safer income sources.

4.2 Measuring Perception of Risk

4.2.1 The Probability Distributions.

The techniques for eliciting the farmers' subjective probabilities

have been discussed in Chapter III. The problems of pests,

4Among the risk averse farmers, about 60 percent became
less risk averse when their income was increased by 10 percent.

SIn the Third Malaysia Plan 1976-1980, the Government defined
the income required for minimum subsistence or 'poverty-line
income' as that level of income required to provide the minimum
nutritional requirement and other necessities for an average
household to sustain a decent standard of living. The 'poverty
line income' was set at $188 per month for family of four. Table
C.11 of Appendix III shows the income distribution of the farmers
surveyed.



diseases, and adverse weather conditions perceived as being

associated with crop damage by the farmer were first discussed.

"Good," "bad," and "medium" seasons were defined according to

the extent of damage caused by the problems of pests, diseases,

and adverse weather conditions. Next, the farmers were asked

how many years out of ten they would expect the season to be good,

bad, or medium. Finally, their perceived response functions

were elicit~d for the three different type of growing seasons.

The response functions were estimated for individual crops rather

than for a heterogeneous aggregate for the total farm. Price

and yield expectations were combined to get an estimate of the

expectation of gross returns per acre for the individual crops.

An illustration of this technique is shonw in Table 4.8 .

The average yields and prices in the three different seasons

were calculated for all the farmers in each districts. These

averages are presented in Table 4.9. Rubber was considered

the least risky crop. Farmers expected no fluctuation in the

income level generated by this crop over the years. They did,

however, expected some monthly fluctuation. In the course of

the interview, the farmers were also asked to give their opinion

on inflation. The general response was that even though they

expected an increase in the price level, as far as their produce

was concerned, prices would remain fairly stable. A downward

trend was also considered unlikely. Regarding the price of

inputs, particularly fertilizer and planting materials, they
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TABLE 4.8

EXPECTED OUTPUT~ PRICES AND INCOMES OF ONE CROP/ACRE

Seasons No. of Year Expected Expected Expected
Classification out of ten Output Price Income

--
(1 bs) (M$/lbs) (M$)

Good 3 5332 .25 1,333

Medium 4 1000 .50 500

Poor 3 556 .75 417

Average* 2166 .50 725

*Average expected output is computed using the formula

E(Y) = Y.P. where Y. = output in Jth season
J J J

Pj = probability of the jth type of season

Average expected price and average expected income are computed in similar manner.

'-J
W



TABLE 4.9

AVERAGE YIELDS AND PRICES IN THREE DIFFERENT SEASONS
(PER ACRE)

(In Malaysian Dollar)

Crops: Durian Duku Rambutan Rubber

Yrs./ Yield Price/ Yrs./ Yield Price/ Yrs./ Yield PriceI' Yrs./ Yield Price/
10 (lbs) lb 10 (lbs) lb 10 (lbs) lb 10 (lbs) lb

Type of growing
seasons

Muar
Good 3.34 3564 .53 3.21 2600 .36 3.28 1696 .25

Medium 3.66 2108 .66 3.46 1321 .42 3.78 988 .32 10 665 .70

Poor 3.00 777 .75 3.33 272 .54 2.94 358 .38

Perak Tengah
Good 2.15 3184 .38 2.71 1144 .27 3.60 1678 .23
Medium 5.07 1334 .53 3.87 580 .30 3.90 871 .28 10 545 .65

Poor 2.78 332 .60 3.42 396 .36 2.50 217 .35

.......

.J::>
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believed that prices would increase but they expected the government

to step in and stabilize the prices they would have to pay.

4.2.2 The E-V Frontier.

For a more detailed analysis, twenty f~rmers representing

both locations and various characteristics were selected (see

Table 4.10 and Table 4.11). Since the main assumption of the

E-V model is that the decision-maker must be risk averse, more

risk-averse individuals were purposely selected. 6 This analysis,

of course, could be carried out to cover all the farmers; however

this could not be done because of the time, money, and effort

involved.

The farmer1s subjective probability distribution of price

and yields were incorporated in the estimation of the expected

net returns and the variances. The figures were obtained by

the technique discussed in the preceding section and the elicited

gross margins per acre are shown in Table 4.12. There are

four different crop activities: durian (xl)' duku (x2), rambutan

(x3), and rubber (x4). Other things being constant, the establishment

costs for these crops are almost equal (Ministry of Agriculture,

1975). The length of maturity period ranges from six years

for rambutan and rubber to seven or eight years for durian and

6The utility functions for ali twenty farmers are shown
in Table 4.16 .



TABLE 4.10

... CHARACTERISTICS OF FARMERS SELECTED
FOR THE ANALYSIS

Farmer's Characteristics
Identification

Locationa Fertilizerb Off-farm Jobc Non-farmd
Number Income

10 1 1 2 1
15 1 1 1 1
16 1 1 1 1
22 1 2 2 1
24 1 1 2 1
30 1 1 1 1
43 1 2 1 1
47 1 1 1 1
48 1 1 1 1
59 1 1 2 1
61 1 1 2 2
81 2 2 2 2
91 2 2 1 1
94 2 1 2 2
98 2 1 2 1
09 2 1 2 1

100 2 2 2 1
103 2 1 2 2
106 2 2 1 1
107 2 1 1 1

76

a Location

b Fertilizer

c Off-farm Job

d Non-farm Income

1 = Muar; 2 = Perak Tengah

1 = those who apply;
2 = those who do not apply fertilizer

1 = those who work off-farm;
2 = those who do not

1 = those who receive non-farm income;
2 = those who do not receive any

non-farm income



TABLE 4.11

CHARACTERISTICS OF FARMS IN THE SUBSAMPLE AND
THE TOTAL SAMPLE

%of Total %of Total
Subsample Sample

l. Location:
Muar 55 60
Perak Tengah 45 40

2. Fertilizer Usage
Those who use 70 69

Those who do not 30 31

3. Off-farm Job
Those who have 45 38
Those who do not 55 62

4. Non-farm income
Those who receive 80 85
Those who do not 20 15

"

~

""



TABLE 4. 12

ACTIVITY GROSS MARGIN PER ACRE
(M$)

Type of growing Cropping Activities*
seasons Durian(X1) Duku(X2) Rambutan(X3) Rubber(X4)

Good 1333 (n=3) 640 (n=1) 867 (n=3)

Medium 500 (n=4) ~60 (n=7) 501 (n=4) 462 (n=10)

Poor 417 (n=3) 410 (n=2) 215 (n=3)
-- -

Average 725 468 525 462

*n = number of years out of ten

......
co



duku. Hence, these factors should not distort the results;

however, should they dominate, the results could be misleading.

A closer look at Table 4.12 reveals thdt this particular

farmer perceived the presence of good, medium, and poor seasons

for all the fruit crops but not for rubber. He believed that

the income from rubber was not subjected to annual fluctuations

even though he expected seasonal variations.

A quadratic programming model was used to estimate the

E-V frontier for each farm. 7 The size of operation was 'limited

by the total amount of land available. The total labor available

for farm work was computed by summing the number of days per

year each family member was expected to contribute. Fertilizer

was limited by tile maximum amount of funds the farmer was willing

to commit to fertilizer. The amount of non-farm income the
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farmer received was also incorported into the quadratic programming.

Inclusion of the non-farm income does not alter the shape of

the E-V frontier, but it could affect the optimal farm plan

since it does shift the frontier. Fixed costs were not included

in the analysis because the values were neligible for this type

of farming operation. Tables 4.13 and 4.14 show examples of

the input data used in the quadratic programming framework.

7The E-V frontier solutions were obtained using a quadratic
programming routine developed by Dr. Peter V. Garrod, Department
of Agricultural and Resource Economics, University of Hawaii
at Manoa.



TABLE 4.13

AN EXAMPLE OF THE OBJECTIVE FUNCTION:
THE VARIANCE MATRIX (IN M$)

Xl X2 X3 X4

Xl 177343 0 0 0

X2 0 4084 0 0

X3 0 0 71277 0

X4 0 0 a 1

-

00
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TABLE 4.14

AN EXAMPLE OF
THE TECHNICAL COEFFICIENTS AND CONSTRAINTS

Xl X2 X3 X4

Land (acres) 1 1 1 1 <12.9

Labor (man-days) 82 71 27 171 <1500

Fertilizer (lbs) 71 24 8 17 <1250

Miscellaneous (M$) 26 16 12 16 < 500

Expected average income (M$) 725 468 525 462 = )-,

co
to-'
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Means and variances of income for individual crops on each farm

were estimated subjectively, it proved impossible to obtain

subjective estimates of covariances (or correlations) directly

from the farmers. It was not possible to use histori~al covariances

among crops since data were not available. Therefore, it was

assumed that the incomes from various crops are not correlated.

4.3 Maximization of Accounting Profit

An alternative to the strict profit maximization model

is the expected accounting profit model. In this section, the

expected accounting profit model will be discussed.

The farmers were first grouped according to the follwoing

characteristics: risk preferences, location, race, and with

or without non-farm job. Sixteen groups were identified in

this manner.

For the purpose of this study, ten production IItechniques ll

were then defined en the basis of five different combination

of crops and two levels of fertilizer use--high and low fertilizer

intensities. The farmers were further grouped according tc

the ten production IItechniques. 1I The expected accounting profits

under each technique were calculated. The calculation is illustrated

in Table 4.15 (see also Table 4.8). Grouping the farmers according

to certain characteristics and finding the average value of

the profit can be referred to as an lIobjective ll method.

Different shadow prices of labor for different farm families



TABLE 4.15

COMPUTATION OF EXPECTED PROFITS AND CROP COMBINATION INDEX

Production Techniques a

Hem per AC'fe High Fertilizer Intensity Low Fertilizer Intensity

A B C D E F G H I J

Fertil izer (M$) 45 40 30 22 21 0 0 0 0 0
Wages (M$) 0 13 40 69 65 0 0 0 38 40
Labor cost (M$) 35 40 40 54 26 58 60 72 60 65

Miscellaneous (M$) 8 8 15 35 14 10 12 6 8 15
Total cost (M$) 88 101 125 180 126 68 70 78 106 120
Expected income (M$) 464 501 535 613 506 336 362 426 512 560
Expected profit (M$) 376 400 410 433 380 200 220 270 300 320
Crop combination index b 0.0 .2967 .5002 .8230 1.0 0.0 .3320 .6279 .9078 1.0

a. Production techniques: A. F = no fruit crop (i.e., only rubber)
B. G = between 0 and 40% fruit
C. H = between 40% and 70% fruit
D. I = between 70% and 100% fruit
E. J = 100% fruit

b. Crop combination index = Acres of Durian + Acres of Duku + Acres of Rambutan

Total Acreage of Farm 00w



were used. The wage paid to the hired labor was used to compute

the labor cost (including family labor) for families who hired

labor. And for those who sold family labor elsewhere, the shadow

price of labor was the wage received minus all the necessary

expenses such as the cost of transportation, required to carry

out the outside employment. It was assumQd that all the associated

costs were sufficiently small; therefore, the shadow price of

labor was bounded by the prevailing wage and ~he net wage the

family could earn by selling its labor.

Farmers in Malaysia are encou~aged to use fertilizer through

fertilizer subsidy pl'ograms. Practically all the farmers who

participated in the ,present study obtained their fertilizer

only through the government programs although it is available

commercially. The shadow price for fertilizer was the effective

price they paid to the government.

A reasonable estimate of shadow prices for the product

can be made from information about buying and selling prices.

Since virtually all the farmers in this study were net sellers

of the products they produced, the expected selling prices were

used as the shadow prices. These shadow prices and the expected

yields were used to calculate the expected gross income and

eventaully the expected accounting profit.

To represent the CI~P combination under each technique

an index of crop combination was developed. The index is the

ratio of fruit acreage to the total crop acreage.
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After the expected accounting profits were calculated under

the ten production techniqeus for each of the 16 farm groups,

all the dominated techniques were dropped from the analysis.

Two techniques, representing the highest expected profits from

high fertilizer-intensity and low-fertilizer-intensity were

*retained. The optimum crop selection index, V , was then defined

*for each of the farm groups. VI was the crop selection index

corresponding to the production technique that maximizes expected

*fOt ° i-h hO h f t01· . t It f hi l Vpro 1 s 1n v ..e ..lg er 1 .Her 1n ensl y arm, w 1 e 2 was

the index for the low-fertilizer-intensity farm. From Table 4.15,

* *VI = .8230, which corresponds to technique 0 anJ Y2 = 1.0000,

the crop selection index of technique J. In this way, estimates

of the profit maximizing crop selection indexes for all the

farmers were obtained.

4.4 Results of the Utility, Expected Profit. and Expected

Accounting Profit Maximization Models

In this section, the results of the previous two sections

will be combined. Table 4.16 presents the farmers' four utility

functions obtained from the techniques discussed earlier in

the study.

4.4.1 Optimal Farm Plans.

Each of the alternative behavioral models and the profit

maximization hypothesis can be used in conjunction with the

E-V frontier described in the preceding section to derive

the optimal farm plan.
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TABLE 4.16

UTILITY FUNCTIONS OF FARHERS

Cobb-Douglas Utflfty Transcendental Utflity Functfon Negatfve Exponentfal Utflfty Functfon Conjoint Measurement Utility Function
U .. tl' U .. WbeOrl U .. 1 - e -cw U .. wlw+ wz(SW)

farmer No.
RZ R2 R2b t-rat10 b t-ratfo c t-ratfo C t-ralto 111 112 C T D rho tau

10 .8650 7.7517 .9092 1.1448 4.9930 -.00Z9 -2.3701 .9340 .7235 1.2540 .1013 .0366 -.OZ27 802 .7 .6
15 .7440 6.5135 .8761 1.2800 18.3910 - .0885 -8.6286 .99Z2 .7789 2.3622 .1857 .1636 -.0500 10 0 0 1. 1.

16 .7632 11.7590 .9584 2.6951 6.889Z -.0202 -3.4588 .9877 .4151 1.02SO .2101 .0082 -.02SO 10 0 0 1. 1.

22 .9315 9.1570 .9331 1.5495 9.7121 - .1607 -4.1096 .9847 1.3965 2.6612 .0067 .0980 -.0112 802 .7 .6

24 3.6109 10.0840 .9443 11.6480 6.2190 -.5358 -4.311Z .9882 .0625 .0723 .1460 .0038 +.0084 901 .9 .8

30 .8733 7.2871 .8985 14.5660 12.5790 -.3038 -9.7964 .9950 .7912 2.1135 .2017 .0648 -.0250 9 0 1 .9 .8

43 .8745 10.6000 .9493 .3503 1.5876 .0694 2.4712 .9772 .1800 .9832 .0160 .2174 -.0589 9 0 1 .9 .8

47 .6874 9.4670 .8871 6.50SO 11.5310 -.1598 -10.4210 .9730 1.4149 2.2457 .3702 .2174 -.0589 9 0 1 .9 .8

48 .8960 10.6750 .9500 1.3666 4.6776 -.0096 -1.6635 .9678 1.0724 2.0527 .0014 .0196 -.0115 901 .9 .8

59 3.0447 23.9360 .9948 2.9997 3.1916 .0021 .4817 .9948 .3738 .96Z5 .1244 .0196 +.0115 901 .9 .8

61 .8517 16.0470 .9772 .8378 5.7201 .0003 .1034 .9773 .7430 1.9935 .1650 .0648 -.OZ50 901 .9 .8

81 .9607 10.2870 .9463 1.5114 12.2790 -.1469 -4.780Z .9904 .8071 2.0253 .5186 .0082 -.02SO 10 0 0 1. 1.

91 3.8421 18.1090 .9820 1.0138 .3034 .0898 .8581 .9843 .8949 2.Z428 .0143 .0038 +.0084 9 0 1 .9 .8

94 3.1687 10.0320 .9437 9.4871 10.2400 -.0881 -6.8750 .9946 .3654 1.5569 .0655 .0011 +.0079 10 0 0 1. 1.

98 .9612 4.6927 .7859 2.0727 7.0240 -.0935 -4.050Z .9500 .2626 .8843 .1055 .1700 -.0250 10 0 0 1. 1.

99 .8471 8.3734 .9212 1.20Z0 6.6745 -.0320 -2.1940 .9598 .7845 1.7877 .2076 .0082 -.0250 10 0 0 1. 1.

100 .68:5 5.8214 .8496 .9703 4.9873 -.0351 -2.7120 .9052 .0266 .0836 .1006 .0366 -.0227 (\ 0 2 .7 .6

103 .8082 4.6719 .7844 1.7152 10.4500 -.0865 -6.0332 .9740 .5438 1.5522 .4819 .0263 -.0223 604 .5 .2

106 .9445 5.4367 .8313 2.0178 18.5450 -.0927 -10.5810 .9928 .0177 .0133 .0045 .0C82 -.0250 10 0 0 1. 1.

107 .8800 4.0716 .7290 2.4663 7.8264 -.0842 -4.8301 .9404 1.3986 2.2456 .5601 .0082 -.0250 10 0 0 1. 1.

C =No. of concordant pairs; T =No. of dfscordant pairs; D • No. of tfes.

ex>
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Utility functions were respecified as functions defined

in terms of the mean and variance to estimate the optimal farm

plan. Assuming a normal or approximately normal distribution,

the Cobb-Douglas utility function can be written as:

U = CWo + E(w)]b + b(b-1)[Wo + E(w)]b-2 Var(w)/2;

the transcendental utility function as:

U = CWo + E(w)]b eC[W o + E(w)]

b(b-l
CWo + E(w)]2

and the negative exponential utility function as:

u = CWo + E(w)] - cVar(w)/2,
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where:

Wo =
E(w) =

Var(w) =

initial wealth,

expected gain or loss of wealth, and

variance of wealth.

Note that wealth is sealed by 1,000 for computational convenience.

For the negative exponential utility model, Binswanger (1980)

used S =cE(w) as a measure of partial risk aversion. This

measure is also used in this analysis.

Profit maximization implies a linear utility function.

This implies vertical indifference curves. Therefore, the profit
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maximizing farm plan will be the extreme right of the E-V

frontier.

4.4.2 Prediction of Actual Behavior.

The final step in this analysis is to test the ability

of the models to predict actual behavior (i.e., the actual cropping)

pattern at the time of the study). It is obvious that the actual

plan has many dimensions, including acreages of various crops,

levels of various inputs, average income from different crops,

etc. However, the income distribution for each plan--i.e.,its

mean and variance--is perhaps the best factor to characterize

the plan. 50 3 the test to determine which models best describe

actual behavior is made within the E-V space. The Chi-square

goodness-of-fit test can be used. It is calculated by comparing

the mean and variance of the income from the optimal plan predicted

by each of these models with that of the actual plan. 8 The

results of the Chi-square test are shown in Table 4.17 .

The Chi-square values are then used to calculate the probability

of obtaining the two different distributions at random when

in fact they have the same mean and variance. This means the

higher the probability level, the better is the prediction.

For the first farmer3 he expected accounting profit model provides

the best prediction of the farmer's actual behavior (the probability

8The method of calculating the Chi-square and estimating
the corresponding probability is shown in Appendix IV.



TABU: 4.17

THE CHI-SQUARE GOODNESS-OF-F1T AND THe ESTIMATED PROBABILITY OF INCOME
PROFILE OF ACTUAL AND PRP)f.CTED PLAN BEING EQUAl.

Fanaer Calculated Chi-Square Value9 Estimated Probabilttyh

~ CDa TRb BIf cttl P,r APMf CD TR BW CH PM ~

10 3.084 3.088 3.082 3.088 3.090 1.60B .0835 .OB33 .0836 .0833 .0832 .4272
15 .628 .628 .628 .628 .850 .681 .7182 .:J.!g .7182 .7182 .6523 .7025
16 3.579 3.580 3.578 3.580 3.582 3.579 .0615 .0615 .0161 .01)15 .0614 .0615
22 3.072 .!:.lli 3.078 7.137 7.137 3.562 .0840 .0855 .0837 .0080 .OOM .0623 •
24 .796 .798 .786 •646 .798 .737 .6683 .6682 .6713 .7:129 .6682 .6859
30 7.621 7.621 7.621 7.628 7.628 6.443 .0060 .0060 .0060 .01160 .0060 .0174
43 12.645 12.650 12.624 12.650 12.652 9.912 0 0 0 0 0 0
47 3.770 3.793 3~793 3.794 3.794 .968 .0214 .0213 .o;~13 .Oi!13 .0213 .6172
48 66.936 66.936 66.973 66.936 69.363 43.906 0 0 0 0 0 0
59 6.266 6.270 6.266 6.270 6.270 5.062 .0314 .0134 fl~34 .0:134 .0134 .0246
60 10.693 10.690 10.678 6.220 10.690 7.319 0 0 o .:.Q:138 0 .0072
81 9.345 5.993 5.990 5.990 9.345 6.252 0 .0159 .0160 .:.![16O 0 .0135

89 16.135 16.132 16.132 16.135 16.135 13.807 0 0 !) 0 0 0

94 3.081 .728 3.070 3.081 3.081 2.148 .0836 .6885 .0841 .01136 .0836 .2669
98 7."341 2.722 2.722 2.722 7.344 5.691 .0072 .0995 ~ .0!J95 .0071 .0187
99 1.779 1.784 1.784 1.784 1.784 1.150 .3764 .3750 .3150 .3750 .37!lO .5632

100 .328 .328 .311 .063 .328 .271 .8073 .8073 .8123 ~ .8073 .824?

105 12.761 12.763 12.761 12.761 12.763 2.437 0 0 0 .0977 0 .1811
106 1.022 1.022 .966 .742 1.022 .854 .6012 .6012 .6719 .6844 .6012 .6511
107 5.648 5.652 5.650 5.648 5.652 3.490 .0191 .0191 .0191 .0191 .0191 .0655

a. CD • Cobb-Douglas utility nodel

b. TR • Transcendental utility nodel

c. 8W • Negative exponenttal/8tnswanger utility model

d. Of • Conjoint Measurement

e. PM • Profit maximization nodel

f. APH • Accounting profit maximization nodel

9· underlined values show the best predlctur of actual behavior
ex>

h. underlined values show the predictor with the higher probability that the actual and \0
predicted plans are equal



is highest at 42.7%). This is followed by the negative exponential

utility model (8.35%), the Cobb-Douglas model (8.35%), the

transcendental, and conjoint measurement model (both with the

probability of 8.33%), and lastly by the profit maximization

model (8.32%).

The conjoint measurement and the expected accounting profit

models are the best predictors in 7 cases. The next best predictor

of the actual farm plan are the transcendental and the negative

exponential models. Then comes the Cobb-Douglas utility model

and finally the profit maximization model. For the classical

behavior assumption of profit maximization, the probability

of "correct ly" predicting actual behavior is essentially or

very close to zero in 15 of the 20 cases analysed.

Results from this section support the conclusions of

officer and Halter (1968) and Lin, Dean,and Moore (1974) that

Bernoullian utility maximization explains actual farmer behavior

more accurately than profit maximization. However, when shadow

prices were used in the computation of profits,. (the expected

accounting profit model) the predictive power appears to be

similar to the best utility model. This implies that f~ctors

other than risk are also important in decision-making process.

Another test which was used to determine the ability

of the utility, profit and accounting profit maximization

models was the coefficient of determination, R2• As an
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example, to quantify the explanatory power of the expected

*accounting profit maximization model, Y was used as a direct

predictor of Y, the actual crop combination index. Here the

slope was restricted to equal unity, and the intercept was

forced through the origin. The coefficient of determination

was found by:

= 1 -
* ?

(Y - Y )~ = .3377
(Y _ V)2

The value of the R2 indicated that most farmers did not choose

the crop combination that maximize expected accounting profit.

For the utility and profit maximization models, the predicted

crop combination indexes were first computed. A similar test

was then carried out for each of the models. The values of

the coefficient of determination are presented in Table 4.18.

The R2 values for the other models are lower than that of

the expected accounting profit model except for the conjoint

measurement.

To test for the possibility of omitted variables and

a learning lag among farmers, the actual crop combination

*Y was regressed on Y. In this specification, there were

no restrictions placed on either the intercept or slope coefficients.

These results are also shown in Table 4.18. There was some

improvement in the R2 values indicating the possible existence

of learning lags and omitted variables on the predictive power

of the models.



TABLE 4.18

*RESULTS OF REGRESSING Y ON Y

Aa Bb

R2 Intercept Coefficient R2

Cobb":,Douglas .1638 .1095 .6810 (2.7918) .3022

Transcendental .3478 .0563 .7568 (3.5385) .4102

Negative exponential (Binswanger) .2904 .1399 .7011 {3.5306) .4092

Conjoint measurement .3220 .0815 .7670 (4.5362) .5334

Profit maximization .1503 -.2633 1.0356 (2.1700) .2074

Accounting profit maximization .3377 .1625 .7078 (4.4323) .5219

a. A =Regression with the restrictions:
1. slope = 1
2. intercept = 0

b. B = Regression when both restrictions in A are relaxed

c. Figures in brackets are t-values

\0
N



This analysis supports the results of the preceeding

section, where it was found that the hypothesis of profit

maximization was not a good predictor of fanners· behavior.

When shadow prices of labor, fertilizer, and the product were

used to calculate the expected accounting profit, the explanatory

power of the model improved significantly (an R2 value of

.5219). The conjoint measurement utility model (R2 = .5334)

perfonned slightly better than the expected accounting profit

model and the remaining utility models had less predictive

power. Judging from the performance of the alternative models,

one must be cautious not to overemphasize the role of risk.

*When the regression of Y on Y was carried out without any

constraint, the R2 values were increased significantly. This

probably indicates that factors which were not incorporated

in the models are important in explaining farmers' behavior.

As stated earlier, Roumasset (1976) in a fertilizer-

use study in the Philippines, has shown that an expected utility

model in which risk and risk aversion were measured in the

context of lexicographic-safety-first models was not superior

to the expected accounting model in explaining farmers' actual

choice of fertilizer levels. Thapa (1979) also found that

the expected accounting profit model was a good predictor

of the farmers· choice on the level of mechanization (horsepower

hours). However, in the present study, the conjoint measurement

utility model performs slightly better than the expected
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accounting profit model. Unlike fertilization and mechanization

decisions, which are done regularly, crop selection decisions

(especially where perennials are involved) are made less frequently.

Once the decision to plant a long-term crop is made, there

is very little flexibility in the farm plan. For this reason

it appears that risk aversion, among other factors, has some

effect on crop selection.

4.5 Summary

An analysis of the decision-making process of farmers

pertaining to crop production was presented in this chapter.

In the first section, attitudes of the farmers toward risk

were quantified using four different functions, the Cobb

Douglas, transcendental, negative exponential, and conjoint

measurement. The farmers' perception of risk was presented

in the second section. Fruit crops, as expected, were considered

more risky than rubber. The farmers' attitudes toward risk

and their perceptions of risk were brought together into an

E-V framework in the third section. The expected accounting

profit model was also specified in this section. The ability

of these models to predict the actual behavior of the farmers

in crop selection was then tested.

Results of the Chi-square test showed that the conjoing

measurement and the expected-accounting profit models perform

better than the other models. The expected profit model



was the worst predictor. These results suggest that there

were factors, other than expected p~ofit, that affect the

decision-making process. But, a definite conclusion concerning

th~ impoatance of risk in decision-making process could ~ot

be ascertained. Similar results were obtained when the actual

crop combination indexes were regressed on crop combinatjon

indexes as predtcte.' by the alternative models.

Based on the inconclusive results obtained in this chapter

and the limiting assumption of ~he analyses, and the role of

other factors in decision-making need to be investigated.

This is performed in the following chapter.
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CHAPTER V

EXTENSIONS OF THE ANALYSIS

No definite conclusions regarding the role of risk in

agricultural decisions could be drawn based on the results

for the alternative model specifications cor.sidered in Chapter IV.

There was some indication that risk played a role, but

other factors could also be important in crop selection decisions.

When the models were specified, two major assumptions

were made. They were:

1. no covariances among the expected returns for

the various crops, and

2. the total acreage planted to each crop represented

the decision.

These two assumptions are investigated further in this chapter.

5.1 Effects of Covariances Among Crops

Covariances among crops were assumed to equal zero in

the E-V analysis. This assumption was required because it

was impossible to obtain subjective estimates of cOvarianccs

or correlations directly from the farmers and historical data

was not available. The sensitivity of the results to the

magnitude of the covariances is examined in this section.

Five farmers were randomly selected for this analysis. Several

96



levels of correlations among fruit crops were assumed while

the assumption of no correlation between fruits and rubber

was maintained. The conjoint measurement utility function

was used to derive optimum farm plans under the various correlation

values. The results are presented in Table 5.1. There is

a noticeable decrease in the proportion of fruits at higher

levels of correlation in three cases, the proportion of fruits

remains about the same in the other two. These result indicate

that covariances among crops are important in deriving the

efficient E-V frontier and in farmers' crop selection behavior.

The Chi-square test was r~lr'ied out and the estimated probability

of income profile of the ~ctual plan and the predicted plan

(at .75 correlation) being equal was computed. The estimated

probabt l i ty is also presented in Table 5.1.

5.2 Factors Affecting Investment Decisions

The previous analyses were based on the assumptions that

conditions prevailing at the time of the study are similar

to those conditions prevailing at the time the original investment

decision was made. The factors affecting the farmers' current

investment decision are investigated in this section.

5.2.1 Decisions on Future Courses of Action

It was difficult to stratify the population based on

current replanting decisions. The sample included only 6

farmers in Muar and 10 farmers in Perak Tengah who decided
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TABLE 5.1

FRUIT ACREAGE TO TOTAL ACREAGE
AS CORRELATION BETWEEN FRUITS VARIES

(USING CONJOINT MEASUREMENT)

Farmer Correlation Between Fruits
*No. 0 .25 .50 .75 Probability

- -- -- -- --

10 1.0 1.0 .9993 .9993 same
30 1.0 1.0 .8943 .8943 .4533
43 .8966 .8966 .4432 .4432 .3510

94 1.0 1.0 1.0 1.0 same

107 .9003 .9003 .9003 .2059 .5716

*The probability that the actual and predicted plan being
equal is calculated for the plan with .75 correlation.
"Same" refers to the situation where the probability
does not change.

co
co



to replant their fruit crops in the time frame of the analysis,

while 24 and 14 farmers in Muar and Perak Tengah respectively

decided to replace their rubber trees (see Table 5.2). The

rest of the farmers either decided to continue harvesting

or to discontinue farming entirely. None wanted to sell their

land.

Those farmers who indicated they would continue harvesting

were asked the reasons for this decision (see Table 5.3).

Fifty to 55 percent of the farmers responded that the yields

of the fruit trees were still high. Other· farmers indicated

that they would continue harvesting because the trees (though

old and low yielding) were still pt'oducing. Some of the farmers

indicated that they cuntinued harvesting beca~se they were

highly dependent on the incomes obtained from the current

fruit stand. Another reason farmers did not replace their

old fruit trees was high prices of fruits at the time of the

survey.

More than 60 percent of the farmers decided to continue

tapping rubber because output was still high (Table 5.3).

About 6 percent of the farmers in Muar and 29 percent in Perak

Tengah indicated that the yields from their rubber trees were

declining but they would not reinvest as long as the present

rubber trees were still producing. Other farmers were highly

dependent on the income they received from the old rubber

trees.
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TABLE 5.2

DECISION ON FUTURE COURSES OF ACTIONS

Fruits Rubber
Muar Perak Tengah Muar Perak Tengah

-
No. of No. of No. of No. of
fanners % fanners % fanners % fanners %

Continue harvesting 44 84 34 70 37 58 33 65

Leave land unused 2 4 5 10 1 2 4 8

Sell land

Invest/reinvest 6 12 10 20 24 38 14 27

Other - - - - 1 2
-- -- -- -- -

52 100 49 100 63 100 51 100

t-'
o
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TABLE 5.3

REASONS TO CONTINUE HARVESTING CROPS

Fruits Rubber

Muar Perak Tengah Muar Perak Tengah

No. of No. of No. of No. of
Reasons farmers % farmers % farmers % farmers %--

Output still high 24 65 18 50 35 72 19 61

Good product prices 5 11 1 3 3 6

Reliance on current 6 14 3 8 8 16 3 10
income

Failure to get subsidy

Problems of joint- 1 2
ownership

Trees still producing 6 14 14 39 3 6 9 29
(but relatively old)

Others 2 4
-- -- -- -- -- -- -- -

44 100 36 100 49 100 31 100

......
o......



The farmers, who decided tn leave their land unused,

were asked why they decided to take that course of action.

Low return was cited as the major reason. Other reasons were

land was un~uitab1e for productive fanning and problems of

joint-ownership.

5.2.2 Decision on Crop Replacement

Only 14 of the sampl~ farmers (6 in Muar and 8 in Perak

Tengah) decided to reinvest in fruits (Table 5.4). Seven

of the 14 expected to obtain financial and material assistance

from the government and almost all of them indicated that

they would not replant if their applications for replanting

grants were not approved. There were five farmers, 2 in Muar

and 3 in Perak Tengah, who decided to replace their present

fruit trees because they expected higher income resulting

from higher yields if the present trees were replaced.

The presence of the government support programs was the

main reason farmers to decide to replace their rubber trees.

These programs assure the farmers access to better planting

materials and fertilizers. Most of these farmers indicated

that they would not continue with replanting without these

subsidies. The expectation of a more stable income by using

5.2.3 Factors Affecting Investment Decisions

Probit analysis was used to evaluate the factors that
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TABLE 5.4

REASONS FOR INVESTING/REINVESTING DECISIONS

Fruit RubiJer

Muar Perak Tengah Muar Perak Tengah

Reasons No. of No. of No. of No. of
fanners % farmers % farmers % fanners %

Expect a stable income - - - - 4 33 5 31

Expect higher prices - - 1 12

Expect higher income 2 33 3 38 2 11 2 12.5

Expect an increase in
land value

For childrens' benefit 1 17 - - - - 2 12.5

Availability of 3 50 4 50 6 50 7 44
government support

Assured market

Others
-- -- -- -- -- -

6 100 8 100 100 100 16 100

......
0
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affect the current investment decisions of the farmers. The

dependent variable is whether to invest or not, i~e., the

farmers would vote yes if he had made the decision to invest

and he would vote no if he had not. Invest is used to denote

replacing old trees. The results of the probit model is presented

in Table 5.5 •

Th6 first independent variable refers to the risk preferences

of the farmers. The positive value of the coefficient indicates

that the probability for a risk-taking farmer to invest in

crop production is higher than a risk-averse farmer. But

the low asymtotic t-ratio indicates that the relationship

between these variables is not strong.

A farmer in Muar has a higher probability to vote for

investment than a farmer in Perak Tengah. Muar is situated

in a very strategic location, linking the north and southbound

traffic. It has a more developed infrastructure for marketing

and credit.

Chinese farmers are more likely to make the decision

to invest. Generally, they are better entrepreneurs. Younger

farmers also have a higher probability of making the decision

to invest, but this variable is not very significant. The

availability of the government support programs appears to

be the most important factor affecting the farmers' investment

decision-making process. Farmers who have an access to these
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TABLE 5.5

RESULTS OF THE PROBIT MODELa ON THE
DECISION TO INVEST

Variables Estimates Asymtotic t-ratio

Xl .2869 .6227

X2 .8687 1.8298

X3 .£421 1.1164

X4 .3872 .6025

X5 1.0160 2.1412

X6 .0015 1.7726

Constant -2.1038 -2.0831

where:

105

Xl = 1 if the farmer is risk take and 0 otherwise,

X2 = 1 if the farmer is from Muar and 0 otherwise,

X3 = 1 if the farmer is a Chinese and 0 otherwise,

X4 = 1 if the farmer is younger than 54 years b and 0 otherwise,

X5 = 1 if the farmer is dependent on government support
and a otherwise, and

X6 = the value of non-farm income received by the farmers.

a. The likelihood ratio =24.04 with 6 degree of freedom.

b. Fifty-four is the average age of the farmers.
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programs have a higher probability of investingin crop production.

The level of non-farm income received by the farmers is another

important factor affecting the investment decision. The probability

of investing increases as the level of nen-farm income increases.

In addition to the general investment decision, the decision

as to which crop was selected (fruit or rubber) is of interest.

Probit analysis was also used in the attempt to determine

important variables in this decision. The dependent variable

was to select or not select fruit. The explanatory variables

were risk attitudes, location, ethnicity, age, government

support, and non-farm income. Only those farmers who had made

the decision to invest in crop production were considered

in the analysis. The results of the analysis are presented

in Table 5.6 •

The results are similar to those of the probit model

used to analyse the investment decision, except for the location

variable. The probability of selecting fruits is lower for

farmers in Muar than for similar farmers in Perak Tengah.

Government emphasis on rubber production in the district of

Muar is probably the main reason Muar farmers have a lower

probabilities of investing in fruit.

5.3 Summary

In view of the inconclusive evidence of the role of risk

in having fruit rather than rubber trees found in the results



1 if the farmer is from Muar and 0 otherwise,

1 if the farmer is a Chinese and a otherwise,

1 if the fanner is younger than 54 yearsb and
a otherwise,

TABLE 5.6

RESULTS OF THE PROBIT MODEL ON THE
DECISION TO INVEST IN FRUIT

Variables Estimates Asymtotic t-ratio

Xl .5624 .7766

X2 -1.1962 -2.3932

X3 1.1212 2.1856

X4 .0691 .1338

X5 1.1233 2.6403

X6 .00017 2.2540

Constant .6543 .7878

where:

Xl = 1 if the farmer is risk taker and 0 otherwise,

X2 =

X3 =

X4 =

X5 = 1 if the farmer is dependent on government support
and 0 otherwise, and

X6 = the value of non-farm income received by the farmers.

a. The likelihood ratio test = 27.03 with 6 degree of freedom.

b. Fifty-four is the average age of the farmers.
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presented in Chapter IV, the analysis was extended to explore

the effects of two of the restrictive assumptions resulting

from model specifications. The results of these extensions

were presented in this chapter. The summary, conclusions,

and implications of the results presented in both Chapter IV

and this chapter are discussed in Chapter VI.
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CHAPTER VI

SUMMARY AND POLICY IMPLICATIONS

Agricultural production in Malaysia is undertaken mainly on

smallholdings ranging from less than once acre to about sixty

acres. The technical production coefficients and the economic

relationships usually differ to some degree among these smallholding

producers. The situation is further complicated by the differences

in attitude among these farmers. Thus, the benefits accruing

from almost every development program or policy that may be

conceived for agriculture cannot be appraised within the program

itself. Evaluation can be based only on the response" the program

or policy evokes among the farmers who come in contact with

it. The basic concern of this study was whether risk and uncertainty

affect the decision-making process regarding crop selection,

which in turn may affect policy prescriptions and the effectiveness

of policy tools. Attention is concentrated on analysing

risk preferences and perceptions of risk of small-scale farmers.

The study was conducted in the districts of Muar and Perak Tengah

in the Malaysian Peninsula. Even though both districts are

major fruit-producting areas, the local agricultural is still

dominated by rubber.
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6.1 The Fruit Industry

An accurate estimate of the domestic consumption of fruits

and fr~it products is extremely difficult because of the lack

of data. A projection on the demand for and supply of fruits

indicates that there is and will be a shortfall in the supply

for many more years to come unless domestic production is stepped

up rigorously. At present, the country is importing large quantities

of fruits 3nd fruit products to supplement the local production.

Realizing that there is a good market potential for local

fruit, the government has taken several significant steps to

promote the deve10pment of the fruit industry. Some of the

steps taken include raising the amount of financial assistance

to farmers and raising tariffs on importd fruits. The government

also provides some of the essential support services, such as

extension and marketing.

In spite of these programs, most of the farmers are still

hesitant to commit themselves to fruit production. The reasons

are diverse; however, it was hypothesized that one of the major

factos inhibiting the farmers from participating in the government

programs is risk aversion.

6.2 Results of the Analysis

The attitudes of the farmers toward risk were measured

by four different functions--the Cobb-Douglas, transcendental,

negative exponential, and conjoint measurement. The raw data
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for the first three functions were elicited from the farmers

using the certainty-equivalent technique, while for the fourth

function the conjoint-measurement technique was used.

In order to test the hypothesis that utility maximization

explains actual farmer behavior with regards to crop selection

more accurately than profit maximization, the expected income

variance (E-V) approach was empioyed. Quaaratic programming

was used to derive the efficient expected income-variance (E-V)

frontier. The Cobb-Douglas, the negative exponential, and the

transcendental functions were respecified as expected utility

functions defined in terms of the moments of the probability

distributions of a single attribute income. The conjoint measurement

function was already specified in this manner. The profit

maximizing model implies a linear utility function and indifference

curves that are linear and parallel to the variance axis. The

final step in the analysis was testing the ability of the four

models to explain actual behavior within the E-V space. Results

of the Chi-square goodness-of-fit test showed that the utility

models predicted better than the profit-maximization model.

However, when shadow prices were used to extimate profit, the

expected accounting profit model (Roumasset, 1981) predicted

actual behavior of the farmers as well as the best utility model,

conjoint-measurement.

As an alternative test, the actual crop combination index

was separately regressed on the indexes predicted by each of



the choice models. The coefficient of determination, R2, was

used to test the ability of the models to explain actual behavior

of the farmers. The conjoint measurement was i~~nd to be the

best predictor, followed very closely by the expected accounting

profit model. The market-based expected profit-maximization

model was the poorest predictor of actual farmers' behavior.

These results imply that in addition to expected profit, other

factors are also important in the process of crop selection.

But a definite conclusion on the importance of risk in decision

making processes could not be ascertained.

Based on the inconclusive results obtained, the limiting

assumptions )f the analysis, and the role of other factors in

decision-making, additional analysis was carried out to explore

further explanation on why the farmers behaved as they did.

Inclusion of positive covariances among fruit crops into

the E-V analytical framework changed the farm plans in several

cases. The optimal farm plan included less fruit anr more rubber

production in cases where there was a change.

Probit analysis was used in an attempt to identify important

factors excluded from the behavior models. The results indicated

that even though risk had some effect on the decisions, other

factors like the availability and intensity of government support

programs (which provided better access to planting materials,

fertilizers, better marketing connections, and better knowledge
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of the technology}, the farmers' financial position, and the

entrepreneurial ability of the farmers tended to be more important.

6.3 Policy Implications and Areas for Further Research

What is the best way to get the numerous small farmers

to participate in the programs of the fruit development plan

in the prescribed way so as to contribute to the attainment

of the plan goals and targets? It has been observed on many

occasions that a significantly large number of farmers fail

to participate in government programs when it appears that it

is to the economic advantage of the farmers to participate.

Hence, a conventional wisdom has gained widespread acceptance

among some people that the small farmers stubbornly and irrationally

resist change. This, of course, may not be true. First, a

small farmer typically lacks information concerning the technical

change that may be involved, and he has had little or no experience

with the new technology; hence he is inclined to move slowly

with respect to adopting it. Second, adoption of new technology

may, in fact or in the mind of the farmer, involve considerable

risk, and often, he cannot afford to bear this risk. For these

reasons one cannot say that the farmer acts irrationally.

The ideal government program would reach into the individualized

operation of thousands of farms and direct the pattern of operation

in each of these farms so as to maximize the expected utility

of each farmer. This, of course, is next to impossible. However,



the attainment of development goals and targets might be achieved

via the inducement approach; it would be far easier and less

expensive to provide a general incentive in terms of a temporarily

increased price or factor subsidy, aimed at increasing farm

profit and to let each farmer, with the aid of a good information

program, work out the most efficient pattern of operation for

his particular farm according to his preference.

A fruit development plan must contain within it a relatively

large and effective production education program to convey to

farmers relevant and reliable technical information concerning

the new technology or production program so that they make rational

decisions with respect to adoption or participation. Past research

for technological development has been concentrated on propagating

and developing fruit clones that are high yielding and at the

same time have shorter maturity period. Another important feature

of fruit crops that has not been researched is the high variability

in production. Research on developing clones that have lower

variability and irregularity of production but at the same time

provide an acceptable yield and maturity period is highly relevant

for the development of the fruit industry.

The fruit development plan may be complemented by economic

programs which provide better marketing and credit facilities,

input subsidies, planting materials, technical information,

and non-farm job opportunities which allow greater pooling of

risks at the household level.
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Price supports have been used quite successfully in the

production of rice as part of an incomes policy. This policy

is likely to be more appropriate in cases where prices uncertainty

dominates. In this study, however, the extent of price and

yield uncertainties are not examined individually; thus it would

not be appropriate to recommend a price support policy. This

issue requires further research before any recommendation can

be made.

Crop insurance is another policy alternative which can

be used to deal with the undesirable consequences of risk aversion.

However, various studies have shown that pure insurance schemes

based on individual loss assessment are likely to have low benefit

cost ratios. This is particularly true in countries with low

levels of income and small landholdings because the administrative

cost of assessing individual losses become very high (Roumasset,

1978b). Furthermore, the relevant efficiency issue is not wheth~r

risk preferences change the allocation of resources, but whether

risks are appropriately spread throughout the economy (Arrow,

1971). There is also the possibility that where risk preferences

are derived from market imperfections like the differences in

buying and selling prices, they serve a positive role in the

efficient allocation of resources (Roumasset, 1978b). In developing

countries where the insurance schemes seemed to have worked,

they are better described as income support and distribution

schemes towards poor areas rather than pure insurance schemes
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(Binswanger, 1979). The prospect of a successful crop insurance

program appears unlikely; however, to the extent that one believes

that it may be an effective tool to reduce risk, further research

is warranted.

Even though the present study reveals some of the factors

that are important in decision-making process regarding crop

selection, more work needs to be done in this area before effective

policy tools can be prescribed. Work should cover larger areas

and more farmers. The findings of this study can be used as

gUidelines, and some of the limitations can be used to improve

future research work.

The major problem encountered during the survey was related

to the process of eliciting the subjective risk preferences

of the farmers, and this may have had some effect on the results.

If similar techniques were to be used in future research work,

the problem could be alleviated by providing more intensive

training to the interviewers so that they could explain more

clearly the nature and requirement of the game to the farmers

and become more alert in recognizing inconsistent answers.

The conjoint measurement utility function appears to work

quite well in explaining farmers' attitudes toward risk and

thus may be considered a good prospect for similar work in the

future. The conjoint measurement, if carried in more detail,

may become a good tool in explaining the decision-making process

of small farmers.
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Research dealing with subjective probability distribution

has gained momentum in recent years. In this study, an approach

combining personal probabilities of certain 'disasters' such

as pest outbreaks with expected outcomes of yield and prices

was used. This approach appears to work quite well, i.e., most

farmers were able to specify the number of good, medium, and

poor years out of ten as well as the associated yields and prices.

Future studies dealing with subjective probability distributions

may consider using and improving this approach.

Because it considers only two moments of the distribution

of returns, there has been strong criticism of the E-V appraoch.

However, a crude representation of risk may be better than ignoring

it altogether.

In practice, the expected accounting profit model seems

to have a good potential not only due to its simplicity but

also due to its inexpensiveness in terms of computational cost.

For research work of a similar nature, the application of the

model can be improved:

1. by getting expert opinion on arriving at alternative

production techniques rather than approximating them

by averaging out farmers' responses,

2. by including into the model other factors that may

have significant effects on decision-making; and

3. by incorporating the fundamental causes of risk aversion

such as borrowing and lending rates.
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In the final analysis, planners for the fruit industry

must develop methodological innovations for dealing with uncertainty

in complex cropping situation and formulate research, projects~

programs, and policies that are tailored to its special characteristi.cs

but which constitute tolerable solutions to the difficult issues

of its development. It is hoped that a recognition and understanding

of these special characteristics and issues will lead to a more

effective development plan for the fruit industry.
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APPENDIX I

THE ASSET RENEWAL PROGRAMS FOR FRUITS
1961 - 1975

The Malaysian jungle is not only known for its timber but

also for its varieties of fruit. The well-publicised durian

is said to originate in the Malaysian jungle. Efforts to domesticate

these wild fruits go back to the early days of the Portuguese

and Dutch colonization of Malaya. When the rural population,

mainly subsistence farmers, cultivated fruit trees along with

essential crops like rice, vegetables, and coconuts. The emphasis

accorded to fiuit remained basically the same until 1932, when

the first survey on fruit was carried out by the Department of

Agriculture after it realized that large quantities of fruit

that could be grown locally were imported into the country. The

survey showed that, of 154 holdings in Malacca, only 37.6% sold

part of their produce; the rest were content to use the fruit

for their own consumption. 1

Following the survey, a plan of action was proposed, and

the principal areas of improvement to be undertaken by the Department

of Agriculture were:

1Malaysia Department of Agriculture. 1965. Annual Reports.
Government Printers.



120

a) the provision of better facilities for obtaining

reliable planting material,

b) the improvement of cultural practices, and

c) the improvement of marketing channels.

Experimental agricultural stations were set up throughout the

country in an attempt to accomplish the first goal. Existing

fruit trees with high yields and quality fruit were identified

and their seeds collected and propagated. The first step taken

to improve methods of fruit cultivation was to improve the knowledge

of all officers in the Field Branch of the Department. Regular

courses in the propagation and maintenance of fruit trees were

conducted in the hope that in the due course of time the knowledge

gained would find its way into the rural areas. The department's

efforts to improve the marketing system for fruit were met with

some resistance from middlemen. The situation was further complicated

by the inefficient local transportation services available for

the easily perishable fruits and competition from the more organized

external trade.

The growers responded well to the Department's program to

improve the cultural practices. Fruit acreages increased and

more growers used planting materials of selected clones propagated

in the various experimental stations. During the Japanese occupation

new plantings of fruit came to a virtual standstill however,

when the war ended in 1945, most of the trees plantc:d in tile
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prewar period were mature and started to produce good harvests.

Prices of the better fruits were three to four times higher than

in prewar times. Encouraged by this the Department continued

its effort to develop the fruit industry. The fruit nursery

at Serdang was reorganized in 1946. A seedling and multiplication

nursery was set up to propagate and produce high yielding budgrafted

plants. At the same time, a survey was conducted throughout

Malaya to determine superior varieties and steps were taken to

obatain clones of these plants for the fruit nursery. Tests

for high-quality fruits in various districts, which had started

before the war, were resumed. As a result of these efforts

50,582 budgrafted seedlings were produced by 1955.

The Fruit Rehabilitation2 Scheme (1961-1965)

Although the importance of asset renewal among the fruit

growers had been recognized since 1932 and the Department of

Agriculture started its effort to propagate high yielding and

high quality clones. At that time, programs to help farmers

in this area were not formalized and initiated until 1961. The

main objective of the 1961-1965 Fruit Rehabiliation Plan was

2Rehabilitation is the term given to the process of uplifting
the productivity of a fruit-growing area either through the application
of more physical inputs such as fertilizers or the replacement
of those trees beyond redemption with better clones. Replanting,
on the other hand, refers to the process of completely replacing
the entire crop area with the same or another crop.



to assist smallholders in rehabilitating or replant their old

fruit holdings. Assistance was in the form of subsidized-approved

planting materials, fertilizers, essential equipment, and fencing

up to a maximum of $100 for replanting and $50 for rehabilitation.

There were approximately 70,000 acres out of 85,000 acres of

fruit holdings that needed either replanting or rehabilitation;

at the time the scheme was enacted. The estimated normal crop

replacement was 2,000 acres annually as~uming an average life

of trees of 35 years.

The initial response from the smallholders was encouraging,

and to promote the scheme further (which was in line with the

policy of agricultural diversification) 1964 was declared the

"Fruit Year." Agricultural shows were organized in several states

to emphasize the importance of fruit and to direct the public's

atention to the nutritional value of local fruits. The primary

intent of the campaign was to encourage the consumption of local

fruit. A somewhat less apparent reason for launching the campaign

was to save the fruit growers from experiencing financial loss

caused by seasonal glut. Simultaneously, the Food Technology

Section of the Department of Agricultural increased its efforts

to carry out research work on the processing and preservation

of local fruits to avoid the deterioratio~ and waste caused by

the seasonal glut.

How well the government succeeded in convincing the consumers

to eat more local fruits is not known. However, based on the
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target set by the Department of Agriculture (as shown in Table A.l),

the success of the rehabilitation scheme declined from 144.6

percent in 1963 to 64 percent in 1964. Several factors were

considered, including the trend of past applications, the availabi11ty

of planting materials and the suitability of the land in determining

the target acreage.

The Fruit Replanting and Rehabilitation Scheme (1966-1970)

Subsidy schemes from the Fruit Rehabilitation Plan (1961

1965) covered only fruit rehabilitation, mixed farming and cloves.

In the First Malaysia Plan (1966-1970), these subsidies were

continued and enlarged to include other crops, including nutmeg,

maize, groundnut, and cashewnut and the major emphasis in the

agricultural sector shifted to padi under the 1966-1970 plan.

Double cropping and the use of high-yielding varieties were encouraged

by providing fertilizer and padi seed.

The enthusiasm for fruit production and consumption that

had been developed in 1964 was almost nor.-existent during the

period of the First Malaysia Plan except that the Fruit Replanting and

Rehabilitation Scheme was continued and the amount of assistance

was increased to a maximum of $200 per acre for replanting and

$100 per acre for rehabilitation. Assistance continued to be

in the form of planting materials, fertilizers, and essential

equipment. Developm~nt expenditures for fruit subsidies are

shown in Table A.2 •



TABLE A.1

PROGRESS OF FRUIT REHABILITATION SCHEME, 1961-1965

1961 1962 1963 1964 1965

Replanting (acres) Target - 1,500 2,000 2,500 2,500

Rehabilitation (acres) Target 500 750 1,000 1,250 1,500

Total Target 500 2,250 3,000 3,750 4,000

Acheivement (combined acreage) 488 1,662 4,339 2,402 2,940

Percentage success* 97.6 74 144.6 64 74

Approved expenditure M$12,000 100,000 300,000 34·0,000 348,000

Actual expenditure 7,679 65,722 230,194 n.a. n.a.

Percentage expended 64 65.7 76.6 n.a. n.a.

*The percentage success is determined by dividing combined acreclge
achievement by total target.

Source: First Malaysia Plan (1966-1970), Division of Agriculture.
Malaysia Departlnent of Agriculture (1964/1965), Annual Reports.

.....
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TABLE A.2

FRUIT REHABILITATION SCHEME 1966-1970
DEVELOPMENT EXPENDITURE

1966 1967 1968
(In thousands of Malaysi~n Dollars)

1969 1970 Total Expenditure

Farm Crop Subsidy

Citrus

Cashew

Pineapple

Miscellaneous

578

91

50

21

76

732

58

42

105

67

709

89

50

91

67

657

34

27

83

38

872

96

60

130

96

3,548

368

229

430

344

Source: Second Malaysian Plan April 1970, Division of Agriculture.

.....
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The Farm Crops Subsidy (1971-1975)

While the main objective of providing subsidies in the First

Malaysia Plan was to educate farmers concerning the farm inputs

such as fertilizers, pesticides, improved ~lanting materials,

and others; the objective in the Second Malaysia Plan (1971

1975) was to encourage farmers to utilize a greater volume of

these inputs to increase production and to encourage a more intensive

cropping pattern through double or rotational cropping. The

typesof crops covered under this scheme expanded.

The provision of fertilizers and other agricultural chemicals

continued for perennial crops such as fruits and coffee, even

after the initial year in which replanting or rehabilitation

was undertaken. A maximum subsidy of $200 per acre for replanting

and $100 per acre for rehabilitation for all fruits except citrus,

which received up to a maximum of $300 per acre for replanting

was implemented.

Subsidies were given only in kind and only for the first

three years of the fruit improvement program, which was designed

to encourage an optimal stand of trees, starting from the day

the farmers' jointed the scheme. Those eligible to participate

in the scheme were bona fide farmers with not less than one

half acre nor more than five acres of land that were planted

with f~uit.

More attention was given to pineapples, because of their

capacity as an export-earning crop. Smallholders who cultivated



land for the purpose of producing pineapple as the sole crop

received assistance up to $350 per acre in the form of planting

materials, chemicals, and land improvement expenses.
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APPENDIX II

THE FIELD SURVEY

1. The Survey and Sample Selection Objectives

Since the overall objective of the study was to analyse the

effect of income variations for various crops (emphasis being

given to fruits) produced by the farmers, there was a need for

a field study. This was carried out among the small farmers

in two mixed farming areas in Peninsular Malaysia. The field

survey started in August 1980 and finished in December of the

same year.

One of the specific objectives was to document and explain

patterns in enterprise choice, and since it was hypothesized

that the farmers would exhibit differences in their decision-

making process depending on factors such as resource endowments

and other environmental factors, samples included farmers with

different holding sizes, educational levels, income levels, occupations,

etc. It was also necessary to include farmers who were confronted

with the decision to replace old or unproductive crops. In addition,

it was also desirable that the farmers selected were spatially

scattered so that decision making under different environments

could be thoroughly studied.

In mid 1980, a study on Malaysian fruit which covered the

entire peninsula was jointly conducted by the Malaysian Agriculture
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Research Development Institute (MARDI) and Universiti Pertanian

Malaysia (UPM). At the time the present survey was started,

the MARDljUPM study was still at its initial stages of analysis,

so whatever information was collected could not be used to the

advantage of the present study. Efforts were made to gather

a suitable sampling frame from the MARDljUPM experience, but,

according to one of the officials, the team had had difficulty

in loc~ting a significant number of farmers in its original sample.

The reason for this difficulty was that the sampling frame used

was based on the 1970 Population Census; since then some of the

farmers had changed their crops, some had left for other places,

and some had passed away. The list of farmers used by the MARDI/UPM

team had another shortcoming in that even those individuals with

a few fruit trees around their houses were included. Nevertheless,

the official did point out that, based on their final sample,

the largest number of respondents were from the district of Muar

in Johore and the districts of Kuala Kangsar and Hilir Perak

in the State of Perak. Hence, the district of Muar and the newly

formed district of Perak Tengah (which consists of the southern

portion of Kuala Kangsar and the northern portion of Hilir Perak)

were selected as the study areas, with the hope that the objectives

of the survey and sample selection could be satisfied (see Figures

B.l.a, B.l.b, and B.l.c).

In the absence of a suitable sampling frame, a sophisticated

sample selection procedure could not be adopted. Instead an ad hoc
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Figure B.1.a Map of Peninsular Malaysia
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procedure was used. It could be best described as a purposive,

multi-stage sampling procedure. The sample selection procedure

is shown in Figure B.2 .

2. Selection of Farmers for the Interview

Since the major concern is the fruit-growing areas, the

DOA was first approached to help locate these areas. This, in

fact, was the second stage of the sampling procedure. The Muar

DOA officer suggested four areas and they were the mukims of

Bakri, Sungai TerapjSungai Raya, Kesang, and a portion of mukim

Serom. All these areas were selected. The Perak Tengah DOA

officer suggested only two mukims, Blanja and Layang-Layang,

but after taking a closer look at all the areas in the district,

mukim Parit Tiga was also selected. The number of kampongs (villages)

in each mukim ranges from five to eight, but only two Rampongs

were selected at random from each mukim.

Before the actual selection of farmers to be interviewed

was made, the FOA and RISDA officers were also contacted and

their assistance were sought to determine the sampling frame.

A list of farmers from each of these kampongs was drawn up. These

lists were further scrutinized, with the help of the DOA field

technicians responsible to these kampongs, for the purpose of

bringing the list up to date. Due to the nature of their work,

the field technicians know most of the farmers personally and

thus it was possible to obtain some information on the characteristics



1. Selection of district
with a large number of
fruit growers

2. Selection of mukims
with a large number
of fruit growers

3. Random selection of
kampongs in each
mukim

4. Classification of
farmers according
to type of crops
grown

5. Random selection
of farmers (about
10%) from each
group.

District 1

I
Mukim 1 Mukim 2 Mukim 3 Mukim 4

-.
Kampong 1 Kampong 2

4-1
Farmers Farmers Farmers
with with with
fruits fruits rubber
and no and and no
rubber rubber fruits

I I I

District 2

, I. .

10% 10% 10%

Figure B.2 Sample Selection Procedure.

to"
W
.j::o



135

of these farmers, particularly with regards to the type of crops

grown.

In selecting the farmers to be interviewed, an attempt was

made to include those who had decided to replant their holdings.

However, since the decisions of the farmers, except those who

had applied for replanting grants to convert their rubber holding

to fruits from RISDA, were not known in advance, this was not

possible.

Based on the information available, the farmers were categorized

into three groups; namely,farmers with fruit holding and no rubber,

farmers with fruit holding as well as rubber holding, and farmers

with rubber only. The last group was used as a control measur~.

About 10 percent of all farmers in each group were selected for

the interview. The final sample is shown in Table B.1 .

A total of 129 farmers were interviewed, 78 in Muar and

51 in Perak Tengah. Four highly qualified assistants, each holding

a basic degree in economics or agriculture, were engaged for

the actual enumeration. A thorough discussion on the purpose

of the study, the questionnaire, and the interview techniques

was conducted prior to the survey, even though all the assistants

had had previous experience in conducting surveys.

3. Information Recorded During the Interview

Basically, the types of data recorded from each household

were as follows:



TABLE B.1

DIFFERENT FARMERS' GROUP IN THE SAMPLE

Farmers with Farmers with Farmers with
fruits holding fruits and rubber rubber holding

Total Farmers

Muar

Bakri 2 10 10 22

Sungai TerapjSungai Paya 4 16 9 29

Kesang 7 8 2 17

Serom 2 3 5 10
-- -- -- -

Total 15 37 26 78

Perak Tengah

Belanja - 16 1 17

Layang-Layang - 17 - 17

Parit Tiga - 16 1 17
-- -- -- -

"ota] - 49 2 51
1-'
w
0'1
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1. socio-economic information, which included data on

age and education of farmers; number of members

living in the same household; number of members

working on farms, off farm, and their incomes;

consumption expenses; and others;

2" farm inventory information, such as size of crop

land, total acreage, implements, amount of family

labor available, etc.;

3. farm inputs and prices for each crop planted. Data

on fertilizers, pesticides, family and hired labor

used, and others were included under this category;

4. amount of output and prices received. Value of

sales, gifts, and amount of produce consumed by the

household were included;

5. marketing patterns;

6. reasons for growing the particular crop;

7. subjective probabilities on yields, prices, and income; and

8. risk preferences or attitudes toward risks;

Other information that was thought to be of some relevance

to the farmers· decision-making processes was also recorded.

In addition, some information not covered in the questionnaire

surfaced during the interview; all that was relevant to the decision

making process of the farmers was also recorded. The interviews

were conducted with a formal questionnaire. The questionnaire
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was pretested in the areas where the actual survey was to be

conducted and was modified wherever necessary.

Prior to the survey, each village headman was contacted

and given a briefing on the purpose of the survey and the reasons

why his kampong was selected. All the headmen were helpful.

Some even went to the extent of informing the potential respondents

and arranging a meeting with them for the interviews. When the

headmen did not arrange meeting, attempts were made to arrange

for personal introductions through relatives of the farmers,

the field technicians, or friends. Every effort was made to

inform farmers of the purpose of the study and to assure them

of the confidentiality of the information they provided. Each

interview took two hours on the average, although in certain

cases considerably more time and more than one visit were necessary.

The Farm-Family Decision Maker

In the area of making decisions, the nominal head of the

household is usually the main decision maker. However, from

previous sociological and socio-economic studies carried out

in Malaysia, there are a significant number of cases wherein

the nominal head is not the key decision-maker. Sometimes more

than one member of the family contributes to both household and

farm decisions.

In the interviews the head of the family was usually pointed

out as the key decision-maker. However, in many cases, informal



conversations with the family members indicated that this was

not true. Sometimes the wife or a grown-up son exercised a great

influence. In such cases the beliefs and preferences of these

persons were also recorded. Ideally, household decisions should

be studied in the context of group decision-making, but since

the conceptual problems encountered in analysing group decision

making and aggregating preferences were quite formidable, a more

simplified approach was taken. It was assuined that one individual

in a household acted as the key decision-maker and that the actions

were taken in accordance with his or her beliefs and preferences.

The choice of the key decision-maker for each household was made

on the basis of a judgement made in the course of the interview

as to who exerted the greatest influence in the decision-making

process of the particular household.

4. Limitation and Problems of the Survey

The biggest problem encountered during the survey was related

to the process of eliciting the subjective risk preferences of

the farmers. Although the examples used in obatining the risk

preferences were hypothetical in nature, the farmers did not

have much trouble understanding these examples and what was expected

of them. However, the main difficulty was to maintain the farmers'

concentration after several sets of questions had been posed

to them. The card-technique in the conjoint measurement approach

was found to be the most difficult. This difficulty was reduced
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by asking the farmer to initially rank two cards. Then one card

at a time was added until all five cards were arranged according

to his order of preference.

The problems normally associated with all oral interviews

were also encountered during the survey. These were, of course,

due to the ~ature of the interview, which unavoidably tended

to place the farmers under pressure (although efforts were taken

to minimize this). Efforts were also made to reduce interviewer

bias, particularly through close supervision.

Another problem encountered during the survey was related

to the racial difference between the enumerators and the respondents.

Malay enumerators found a communication gap between themselves

and Chinese respondents, particularly due to the langauge barrier.

This, however, was rectified by emplying a Chinese enumerator

and assigning him to interview only Chinese farmers.

Choosing the proper key decision-maker in a particular household

proved to be tricky in some cases. Whenever there was a doubt

as to who the key decision-maker was, the nominal head of the

household was assumed to be the one.

As a whole, the survey was well-received by the farmers

selected for the sample. Some of them were extremely ambiguous

in their responses particularly to those questions on income

and attitudes, while others were open and very cooperative.
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APPENDIX III

CHARACTERISTICS AND RESPONSES OF THE FARMERS
IN THE SAMPLE

1. Socio··economic Particulars of the Farmers

In the di stri ct of Muar 75 percent of the farmers are Malays

and the other 25 percent are predominantly Chinese. The actual

result of the survey underestimated the number of Chinese farmers,

particularly because some of them stayed in towns or suburbs

and could not be contacted by the enumerators. Furthermore,

as three of the four enumerators were Malays, on several occasions

they found diffculty in communicating with the Chinese ~espondents

and therefore some of the questionnaires were incomplete. Hence

only 15 percent of the 78 respondents were Chinese.

More than 95 percent of the farmers in the Perak Tengah

district are Malays, and in the survey all of the 51 farmers

in the sample turned out to be from this race.

Farmers.

The average age of the Muar farmers was 54 years, and the

ages ranged from 25 to 80. The average age of farmers in Perak

Tengah was 56 years. In Perak Tengah, the youngest farmer interviewed

was 34 years old, while the oldest was 85. The age distribution

is shown in Table C.1 .



TABLE C.1

DISTRIBUTION OF FARMERS BY AGE GROUPS

Age Group Muar District Perak Tengah District

No. % No. %

Less than 35 5 6.41 1 1.96

35-45 9 11.54 6 11. 76

45-55 26 33.33 15 29.41

55-65 22 28.21 24 47.06

More than 65 16 20.51 5 9.80
-- -- -

78 100.00 51 100.00

......
~
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Practically all studies in Malaysia have shown that majority

of the farmers belong to the older age groups. This is further

confirmed by the present study, which found that almost one half

of the farmers in Muar were over 55 years old. This percentage

was even higher in Perak Tengah district, where over 57 percent

were 55 or older.

When the average ages of different groups of farmers were

compared, it was found that fruit farmers were generally younger

than rubber farmers. In Muar the average age of farmers who

had fruits and no rubber was 52 years, while for the rubber farmers

the average age was 55 years. Those who had both fruit and rubber

had an average age of 54.

Educational Status.

Like most farmers in the Malaysian rural areas, the respondents

interviewed had very little formal education. Although all the

respondents could read, 14 farmers in Muar and one farmer in

Perak Tengah reported they had no formal education. However,

some of the farmers could not write even in the Chinese and Arabic

alphabetical characters that were quite common among the older

generations.

The majority of the farmers in both areas had some education,

but this was at a very elementary level of not more than six

years of schooling (see Table C.2). Eleven farme~s.in Muar and

two farmers in Perak Tengah had gone through three to five years



TABLE C.2

EDUCATIONAL LEVEL OF THE FARMERS

. Educational Level (years of Schooling) Muar Perak Tengah

No. % No. %

No formal education 14 17.95 . 1 1.96

1-6 48 61.54 48 94.12

7-9 7 8.97 1 1.96

10-11 4 5.13 1 1.96

12 and above 5 6.41
--

Total 78 100.00 51 100.00

......
~
~
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of secondary education. Five respondents in Muar had twelve

years or more of formal education. They were part-time farmers

and had other major occupations like teaching or clerical work.

The average years of education for the fruit farmers (6.3

years) was the highest among the three groups. The rubber farmers

averaged 4.8 years of formal education, and the fruit-cum-rubber

farmers 4.1 .

Th~re was a tremendous improvement in the educational level

of the farmers' children. The survey showed that about 78 percent

of all the children between the ages of 6 and 17 were either

attending primary or secondary schools. Some of the farmers

reported they also had children who were studying in the local

c01leges and universities.

Off-farm Occupations.

The majority of the farmers worked only on their own farms.

In total, 63 percent of all farmers in Muar and 61 percent in

Perak Tengah did not have employment outside their own farms.

Ten farmers in Muar and eleven farmers in Perak Tengah indicated

that in addition to ~orking on their own farms, they supplemented

their incomes by doing odd jobs on farms belonging to their neighbours.

The most common odd jobs in these two areas were weeding, clearing

drains, coconut harvesting, and rubber tapping.

The prospect for non-farm employment was particularly good

in Muar, where the urban centers were relatively more developed.
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Twenty-four percent of the respondents in Muar were full-time

non-farm workers, while in Perak Tengah it was only 17 percent.

(see Table C.3).

These non-farm workers wre security guards, store keepers,

teachers, laborers with the local schools or contractors, shop

keepers, and clerical workers in government offices. They sometimes

hired other farm families to work on their holdin,g, but they

nonna1ly worked part-time on their farm with the help of other

family members or hired labor.

Size of Family.

The average number of members living in the same household

was 5.9 in Muar and 4.6 in Perak Tengah. The number per household

ranged from two to thirteen. Most of the households had three

to nine members sharing the same house and eating from the same

pot (see Table C.4).

The fruit-cum-rubber farmers had the largest number of members

living in the same household, The average was 6.4. This was

followed by the rubber farmers with 5.6 members and fruit farmers

with 5.3 .

2. The Farmer1s Holding

Total Farm Area.

The survey showed that the average farm size was 9.5 acres

in Muar and 4.3 acres in Perak Tengah. In terms of land distribution,



TABLE C.3

OCCUPATION OF THE FARMERS

Type Muar Perak Tengah

-- No. No.% %

Odd-jobs 10 34.48 11 55.00

Security guards and 2 6.90 5 25.00
store keepers

Teachers 4 13.79

Laborers 4 13.79 1 5.00

Small businessmen 6 20.69 3 15.00

Clerical workers 3 10.35
- -

Total 29 100.00 20 100.00

......
~
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TABLE C.4

SIZE OF FAMILY

Number of members ~1uar Perak Tengah
-

-- ---

%No. No. %

Less than 3 15 19.2 19 37.3

3-6 32 ,n.o 20 39.2

6-9 21 76.9 12 23.5

More than 9 10 12.8
----

78 100.0 51 100.0

......
~
ex>



most of the farmers in both areas owned holdings of less than

8 acres. Table C.5 shows that 55.1 percent of the farmers in

Muar and 90.2 percent at the fa~mprs in Perak Tengah fell into

this category.

Previous studies have indicated that Chinese farmers tend

to have larger holdings. However, the survey showed that majority

of the Chinese farmers also had holdings of less than 8 acres.

The difficulty in locating the Chinese farmers resulted in the

underestimating of their number. And their holding sizes

were also underestimated. In the course of the interviews as

well as during informal conversations with village headmen, it

was understood that most of the Chinese farmers who owned large

acreages did not stay in the villages, they hired a few kampong

people to look after their land and came only once in a while,

especially during the fruit season.

Fruit farmers had the smallest land size, averaging only

about 5.6 acres per houshold. The group with the largest acreages

were the fruit-cum-rubber farmers, who had an average area of

11.8 acres in Muar and 5.0 acres in Perak Tengah. Tilt: rubber

farmers owned intermediate-size farms averaging about 8.4 acres

in Muar and 6.0 acres in Perak Tengah.

The survey showed that 86.7 percent of the fruit farmers

in Muar owned less than 8 acres (see Table C.6). This table

also reveals that none of the rubber farmer in Muar operated

less than two acres of rubber holdings. Both rubber farmers
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TABLE C.5

LAND DISTRIBUTION AMONG FARMERS

All Farmers All Fanners

Perak Tengah
Land Sizes

(acre's)
Malay

No. %

Muar

Chinese

No. % No. % No. %

Less than 2 1 1.6 5 33.3 6 7.7 28 54.9

2-8 31 4.2 6 40.0 37 47.4 18 35.3

8-14 23 36.5 1 6.7 24 30.8 3 5.9

14-20 4 6.3 1 6.7 5 6.4 2 3.9

Greater than 20 4 6.3 2 13.3 6 7.7
---- ---

63 100.0 15 100.0 78 100.0 51 100.0

......
01
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TABLE C.6

DISTRIBUTION OF LAND AMONG DIFFERENT FARM GROUPS

The figures in parentheses are percentages of the total number in the
corresponding groups.

I-'
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in Perak Tengah had a small area to work with and relied very

much on off-farm employment to earn enough income for their families.

Tenancy Status.

Most of the farmers who were interviewed in Muar wre owner

operators; however some of them had share-cropping arrangement

with relatives for a portion of their land. In Perak Tengah,

the majority of the farmers worked on their own land or at least

part of it. Two of the owners share-cropped part of their land,

and this was done with their relatives. Two farmers rented additional

land and seven others acquired more land through share-corpping

arrangements made with other farmers in the area.

There were only two cases of joint-ownership, and these

occurred in Muar. In both cases the land was jointly owned by

members of the same family. The rest of the land was individually

owned.

Decision-making and Management.

The problems associated with pinpointing the key decision

maker in a particular household wre discussed in the Appendix II.

In both joint-ownership cases it was a coincidence that the key

decision-makers lived on the holdings and were interviewed. In

the single-ownership cases, the majority of the decision-makers

were the nominal heads of the households. There were four cases

in Muar and seventeen cases in Perak Tengah where the key decision

makers were family members other than the nominal heads.
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Table C.7 shows the decision-makers who wre involved in

major decisions like replanting the crop or disposing of the

land. Most of them were owners as well as head of households.

About 5 percent of the households in Muar and 33 percent in Perak

Tengah depended on family members other than the nominal heads

for decisions regarding major investments. For joint-owners,

there was one case in Muar where all the ow~ers made the decision,

while in another a leader was nominated and given the power to

make investment decisions.

Day-to-day decisions regarding maintenan~e and harvesting

on most of these holdings were made by the owner-operators themselves.

In addition to making the decisions, they also carried out the

maintenance and harvesting operations, either with or without

the help of family or hired labor. There were two cases in Muar

and 5 cases in Perak Tengah whel~e these jobs were performed primarily

by hired labor (see Table C.B).

Crop Acreages.

Although the areas selected for the survey were impoitant

fruit growing areas, rubber was still the dominant crop. Of

the 740 acres operated by the respondents in Muar, 61.49 percent

were under rubber (see Table C.9). Fruits were the next most

important agricultural comnodity produced in the area and they

accounted for about 26.7 percent of the total agricultural land.

The pattern of fruit growing was typical of Malaysian fruit growing



TABLE C.7

KEY DECISION-MAKER ON A MAJOR INVESTMENT
OR DISINVESTMENT

Muar Perak Tengah
Decision Maker

No. % No. %

a. Owner 72 92.3 34 66.7

b. Family member 4 5.1 17 33.3

c. Leader of joint-ownership 1 1.3

d. All owners 1 1.3
----

78 100.0 51 100.0

.....
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TABLE C.8

MANAGEMENT OF HOLDING

~1uar Perak Tengah
-----

No. % No. %

a. Owner-operator 60 76.9 30 58.8

b. Faid-worker 2 2.6 5 9.8

c. Owner with family members 13 16.7 14 27.5

d. Others 3 3.8 2 3.9
- -- -
78 100.0 51 100.0

I-"
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TABLE C.9

CROP TYPE AND SIZE OF CROP LAND OWNED

Crop Types
Muar

Acres %

Perak Tengah

Acres %

Rubber 455.00 61.49 130.63 58.87

Durian (sale crcp) 49.00 6.62 13.75 6.20

Rambutan (sale crop) 1.00 0.0014 1.88 0.0085

Duku/langsat (sale crop) 2.00 0.0027

'i.-
Mixed fru its 148.50 20.07 52.50 23.66

Other crops 84.50 11.42 23.13 10.42

740.00 100.00 221.88 100.00

*The nlajor types of fruits under this category were durian,
rambutan and duku/langsat.

.....
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areas. Most of the farm were planted with several varieties

of fruit crops, durian and duku predominating. Rambutan was

the third most popular fruit crop among the Muar farmers; other

fruits like mangosteen, citrus, and pome1os were of minor importance.

Durian was planted as the sale crop on 49.0 acres of the fruit

land. This was only 6.62 percent of the entire crop land operated

by the respondents. The other two major fruit crops, duku and

rambutan, were mostly planted in the mixed-fruit ho1ding~. In

Muar, 11.42 percent of the agricultural land were planted with

less important crops like coconut, oil palm, cocoa, and vegetables;

some land was left unused.

The pattern of land use was very similar in Perak Tengah.

A larger proportion of the land was under rubber (almost 59 percent).

This was followed by mixed fruits, where durian, 1angsat, and

rambutan were the most popular among a host of different varieties.

The other crops grown in this area were rice, coconut, and some

vegetables, most of which were for home consumption.

3. Sources of Household Income

The majority of the farmers had sources of income in addition

to the income from their fruit and rubber holdings. The average

annual net income per household was M$8,950 in Muar and M$4,810

in Perak Tengah. However, in both areas most of the income was

obtained from the farm. As shown in Table C. 16, the average

net farm income in Muar was M$4,988 per annum (55.7 percent of



TABLE C.10

ANNUAL AVERAGE NET INCOME OF FARMERS

Dis1.ri ct Total Farm Income Non-Farm Income

Muar

Perak Tengah

(M$)

4,950

4,810

(M$)

4,989

3,151

%

55.7

65.5

(M$)

3,961

1,659

%

44.3

34.5

.....
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the total), while in Perak Tengah the average net farm income

was 65.5 percent of the total annual net income per household .
•The non-farm income came mainly from off-farm occupations, while

the remaining portion of the off-farm income consisted of gifts

of cash from children working in the urban areas and pensions

or other allowances paid by the farmers' former employers, including

the government.

Looking at the average net income from the various groups

of farmers based on the crops they grew, the survey showed that

those who had both rubber and fruits on their farm obtained the

highest income, which was M$10,583 per annum in Muar and M$4,845

in Perak Tengah. This was followed by the group of farmers who

had fruits but not rubber. As indicated earlier, this group

was only found in Muar and the average annual income for this

group was M$9,531. Those rubber farmers who did not grow fruit

on their holdings had the lowest income. In Muar the average

annual net income for this group of farmers was M$6,289, whreas

in Perak Tengah it was only M$3,941.

The distribution of income among the three different groups

is shown in Tabie (.11. The results in Muar clearly indicated

that the majority of those who had fruit holdings fall in the

higher income bracket. All but one of the farmers with fruit

holdings obtained more than M$2,OOO annual net income, and more

than 75 percent of them had incomes well above the M$5,OOO level.

In contrast, more than 50 percent of those farmers who did not



TABLE c.n

ANNUAL NET INCOME DISTRIBUTION AMONG FARMERS' GROUPS

Income Levels (M$): Less than 1,000 to 2,000 to 5,000 to Greater than Total
1,000 2,000 5,000 10,000 10,000

-
No % No % No %. No OJ No % No %,0

Farmers' Group
Muar:
Fruit fanners 0 0.0 0 0.0 0 20.0 8 53.3 4 20.7 15 (19.2)
Fruit-cum-rubber farmers 0 0.0 1 2.7 6 16.2 13 35.1 17 45.9 37 (47.4)
Rubber farmers 3 11.4 3 11.4 8 30.8 8 30.8 4 15.4 26 (33.3)

---- --- ----
Total 3 (3.8) 4 (5.1) 17 (21.8) 29 (37.2) 25 (32.1) 78 (lOO.O)

Perak Tengah:
Fruit farmers
Fruit-cum-rubber farmers 4 8.2 8 16.3 19 38.8 13 26.5 5 10.2 49 (96.1)
Rubber farmers 0 0.0 0 0.0 2 100.0 0 0.0 0 0.0 2 (j.9)

-----
Total 4 (7.8) 8 (15.7) 21 (41.2) 13 (25.5) 5 (9.8) 51 (100.0)

0-'
en
o



have any fruit holding received less than M$5,000 annual net

income. This relationship, however, was less apparent in Perak

Tengah.

The Non-farm Income.

Another prominent characteristic of the fruit growers in

the Muar district is their dependence on non-farm occupations.

Those who had fruit but not rubber holdings obtained slightly

more than 80 percent of their total annual net income from non

farm sources. Their average non-farm income was M$7,681 per

year, while they only received M$1,850 per year from their farms

(see Table C.12).

The farmers who had both fruit and rubber holdings obtained

the highest average annual net income, mainly due to the larger

size of their farms. Consequently they received a larger portion

of their net income from these holdings.

The rubber farmers who did not have any fruit holdings fell

in the lowest income group and also had the lowest non-farm income.

On the average, the non-farm income in Muar was only 28 percent

of the total annual net income. Although this seemed to be the

reverse in Perak Tengah, the two rubber farmers could be considered

exceptions because, according to the local RISDA officers, the

farmers had the tendency to neglect their rubber crop and work

on other farms during the fruit and p~di harvesting seasons.

The distribution of non-farm income among the various
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TABLE C.12

DISTRIBUTIONS AND SOURCES OF INCOME FOR
DIFFERENT FARMERS'GROUPS

Average Average Average
Farmers' Group Total Income Farm Income Non-Farm Income

-
M$ M$ % ~1$ %

Muar:

Fruit farmers 9,531 1,850 19.4 7,681 80.5

Fruit-cum-rubber farmers 10,583 6,582 62.2 4,001 37.8

Rubber farmers 6,289 4,'533 72.1 1,757 27.9

Perak Tengah:

Fruit fariners

Fruit-cum-rubber farmers 4,845 3,213 66.3 1,632 33.7

Rubber farmers 3,941 1,625 4~.2 2,316 58.8

.....
m
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farmers' group is sho~n in Table C.13. None of the farmers

in the fruit only group received less than M$l,OOO non-farm income

per year; 66.7 percent of them earned more than M$5,OOO from

the non-farm sources. For the fruit-cum-rubber group of Muar

farmers, non-farm income was more normally distributed, with

a M$4,OOl annual average. Two farmers in this group did not

have any source of income from outside their farms. The average

non-farm income for the same group of armers in Perak Tengah

was M$1,632. Six did not have any outside income, while 23

(47 percent) received less than M$l,OOO per year.

Among the non-fruit farmers, eleven, or 42.3 percent. in

Muar did not receive outside income. The average non-farm income

for this group was M$1,757. In Perak Tengah only two farmers

who fell into this group were interviewed, and both of them received

non-farm income at an annual average of M$2,316.

One finding that has been reported in many socia-economic

studies carried out in Malaysian related to the income levels

of the Chinese and Malays. These studies have consistently indicated

that on average the Chinese have higher incomes than the Malays;

sometimes almost double. This fact is further confirmed by the

present study, although the gap is somewhat smaller. The average

annual income of the Chinese farmers in Muar was M$12,573, while

that of the Malays was M$8,087. The Chinese farmers received

higher income from both farm and off-farm sources. It has been

stated that the average farm size of the Chinese farmers is almost
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similar to that of the Malays, and thus it can be safely said

that the Chinese are more productive in their farming activities.

Their productiveness was not concentrated on the farm Most of

the Chinese had other frams of business activities: some had

provision shops in the nearby urban centers, some acted as middlemen

and money lenders, and some undertook odd jobs in the villages

and towns. Table C.14 shows the income distribution and sources

of income for the different racial groups found in Muar. The

average farm income for the Malays was M$4,668 and for the Chinese

it was M$6,333. The Chin~se also obtained higher off-farm income

M$6,240, as compared with M$3,418 for the Malays.

It was also noted in the survey that none of the 13 Muar

farmrs who did not receive income other than from their holdings

were Chinese. Out of the fifteen Chinese interviewed, thirteen

of them obtained more than M$2,OOO per year from non-farm sources.

The off-farm income of the Malays was more evenly distributed

over the various income levels.

Farm Income.

In both areas, a large proportion of farm income was from

the sales of rubber. Sixty-three farmers in the district of

Muar received an average income of M$2,029 from rubber alone.

In Perak Tengah the average income from rubber for 51 households

was M$1,541.

Table C.15 also shows that income from durian was next in



TABLE C.14

DISTRIBUTION AND SOURCES OF
INCOME FOR MUAR FARMERS

Averaqe Total Average Off-Farm
Race Income Average Farm Income Income

-
M$ ~1$ % ~1$ %

Malay 8,087 4,668 57.7 3,418 42.3

Chinese 12,573 6,333 50.4 6,240 49.6

I-'
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TABLE C.15

AVERAGE INCOME FROM VARIOUS CROPS

Muar Perak Tengah

$ No. of $ No. of
farmers farmers

Rubber 2,029 63 1,541 51

Durian 1,463 50 577 48

Rambutan 370 18 453 12

Duku/Langsat 539 30 111 31

......

'"-....J
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the line of importance to the farmers in both areas. For the

fifty and forty-eight farmers in Muar and Perak T~ngah respectively,

income from durian appeared to be .a good source of income.

The other crops that contributed significantly to the farmers'

incomes were rambutan, duku, and langsat. The average income

from rambutan was higher in Perak Tengah than in Muar, where

duku was given higher priority the rambutan by the farmers.

Within the group of farmers growing both rubber and fruit,

income from rubber a bigger percentage of the farm income. The

proportions wre 71 percent and 75 percent of the total farm income

in Muar and Perak respectively.

4. Decision on Crop Selection

Reasons for Growing Fruits.

It was originally intended to pose a set of questions to

farmers who possessed only relatively young trees; however, after

several days of field enumeration, it was observed that many

farmers owned trees of various ages because of the rehabilitation

programs where only non-productive trees were uprooted and replaced.

Thus the first several farmers in Muar (where the survey was

carried out first) were not asked to respond to this set of questions

except when a revisit was made.

The above-mentioned set of questions was aimed at finding

the reasons for growing the type of crops currently on the farmers'

holdings. These reasons are summarized in Table C.16. Some



TABLE C.16

REASONS FOR SELECTING FRUIT CROPS

Reasons Muar Pera'" Tengah
-- No % No %

Higher prices fetched 1 2.2 2 4.1

Higher income from fruits 17 37.8 9 18.4

Stable income 4 8.9 5 10.2

Presence of government support 2 4.4

Inherited crop land 12 26.7 17 34.7

Fruit requires less work 9 20.0 13 26.5

Assured fruit market - - 1 2.0

Others - - 2 4.1
- -- - --
45 100.0 49 100.0

~
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38 percent of the farmers in Muar noted the higher income that

could be derived from the fruits as the most important reason

why these crops were selected. Almost 27 percent of the farmers

indicated that the fruit crop had been inherited with the land.

There was of course not much room for crop selection for those

who inherited land from their forebears. They could, if they

wished, change the crops once the land was transfered to them;

but this was seldom done, particularly when the crops were still

at their bearing age. The third important reason for selecting

fruits was that the crops did not require as much labor as rubber.

It was indeed a surprise that several farmers considered that

the income from fruit was stable, and this was the fourth reason

why fruits were selected.

In Perak Tengah, the main reason for having fruit crops

was inheritance, 26.5 percent of the farmers selected fruits

because of the relatively low labor requirement, and 18.5 percent

chose them for the higher income they generated. As in Muar,

some 10 percent of farmers in this area also selected fruits

for the stable income they produced.

In both areas, the fanners who fell into the higher-income

group (above M$5,OOO per year) gave higher income as the major

reason; the middle-income group inherited their fruit crops,

while some of the middle-income group and most of the lower

income farmers indicated less work as the main reason.

The Department of Agriculture was the most important source
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of fruit subsidies as far as the farmers in both areas were concerned.

More than 50 percent of the farmers in Muar ann only 20 percent

in Perak Tengah received some form of subsidies. All of them

got them from the Department of Agriculture. The average value

of the subsidies was M$2,171 in Muar and M$475 in Perak Tengah.

Out of the 24 farmers in Muar who received subsidies from the

Department of Agriculture, 4 farmers also obatined grants from

RISDA at an average value of M$2,958. All the farmers received

subsidies in kind such as seedlings, fertilizers, and agricultural

chemicals. A small amount of cash was received only by those

farmers who obatined grants from RISDA.

Most of the farmers (over 50 percent in Muar and almost

60 percent in Perak Tengah) responded that the subsidies were

lnadequate and that t~ey had to supplement the cost of the operation

and maintenance of their holdings from their savings and other

sources of income.

Those farmers who did not get any subsidy either did not

apply or did not know of the availability of such government

programs. Two farmers in Muar and one in Perak Tengah had their

applications rejected. These farmers normally depended on savings

and income from the fruit as well as from other sources to finance

the cost of maintenance and operations.

While carryi~J out their duty in assisting farmers with

regards to farming operations, the officers-in-charge put some

emphasis on intercropping, particularly when the trees were young.
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Intercropping served not only to supplement the fanYie:..ls I income

but also to provide them some returns while they were waiting

for the main crops to mature. Free seedlings and fertilizer

were provided to those interested in carrying out intercropping.

In spite of all these efforts, only 34 percent of the farmers

in Muar and 23 percent in Perak Tengah had ever practiced intercropping.

Some of the reasons given for not do inq so wert! lack of time,

labor, and land area. It was also noted that only one farmer

in Muar indicated the lack of capital as the main reason. This

was r.ot a surprise because most farmers were aware of the existence

of government incentive programs pertinent to intercropping operations.

The farmers were also asked whether they planned to increase

their present stand of fruit trees. Twenty-two percent in Muar

and 51 percent in Perak Tengah responded positively, and the

answer was based on the profitability of the fruit, assurance

of market, and easy maintenance. Durian and duku/langsat were

prefered. Those who did not have any plan to increase their

present number of trees considered lack of land as the major

constraint. Labor was considered a minor constraint, and capital

was not mentioned as a constraint.

Reasons for Growing Rubber.

Rubber was grown mainly because of the stable and continuous

income it could provide to the smallholder (see Table C.17).

Thirty-three percent of the farmers in Muar and 29 percent in

Perak Tengah stated this reason. The next important reason was



TABLE C.17

REASONS FOR SELECTING RUBBER

Reasons ~1uar Perak Tengah
---- No % No %

High price - - 2 4.1

Higher income than fruits 5 9.3 2 4.1

Stable and continuous income 18 33.3 14 28.6

Increase land value

Presence of government support 13 24.1 9 18.4

Inherited land 5 9.3 4 8.2

Assured market

Easy to work with 13 24.1 18 36.7
----- -----

54 100.0 49 100.0

.....
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the experience of the farmers in dealing with this crop. Although

some skill was required for tapping and processing, they considered

these operations as simple. The presence of government programs

also encouraged the farmers to plant rubber: 24.1 percent and

18.4 percent of farmers in Muar and Perak Tengah respectively

planted rubber because they received grants from the governrnent.

A small number of farmers chose this crop because they believed

rubber could generate higher income. The rest inherited their

rubber crop from their fathers.

Looking at the income groups, those with higher income level

considered stable and continuous income as the main reason for

planting rubber while the lower-income fa~e~$ p1Jnted rubber

because they could get government support for doing so.

Ninety-one percent of the rubber smallholders in Muar received

government aids. In Perak Tengah it was 74 percent. The others

did not apply. About one-half of these farmers found the amount

of the grants to be inadequate and they had to supplement the

cost of production from their savings or other sources of income.

Less than 50 percent of the farmers had carried out intercropping

while their trees were young. Those who did not intercrop gave

insufficient time as the main reason. L~ss than 5 percent did

not have enough capital to carry out intercropping. There was

no income-related difference for those who intercropped and those

who did not.

About 20 percent of the rubber smallholders in Muar and



Perak Tengah indicated that they intended of change from rubber

to fruit. The basis for such plal' W?3 the belief that they could

obtain a higher profit from other crops, particularly fruits

such as durian, duku, and rambutan.
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APPENDIX IV

CHI-SQUARE CALCULATION AND PROBABILITY ESTIMATION

=

The Chi-square

where:

is calculated using the formula
2(fo - f e)

f e

=

=

the observed income distribution

the income distribution predicted by each of the

utility or profit models

The corresponding probability is estimated from the Chi-square

table with the appropriate degrees of freedom and by interpolation

if necessary.

As an example, the X2 using the means and variances of the

. actual income distribution and the income distribution as predicted

by the tvanscendental utility model of farmer number 10 is calculated

as follows:

Mean

Variance

7.858

1.724

8.500

4.320

.048

1.560

X2 = 1.608

With 1 degree of freedom, the correspondence estimated probability

is .4272 .



177

BIBLIOGRAPHY

Anderson, J. R. 1979. IIPerspective on Models of Uncertain Decision,"
in Roumasset, J. A., J. M. Boussard and I. Singh (eds.),
Risk, Uncertainty and Agricultural Development. Laguna:
Southeast Asian Regional Centre for Graduate Study and Research
in Agriculture (SEARCA) and Agricultural Development Council
(ADC) .

Anderson, J. R., J. L. Dillon, and J. B. Hardaker. 1977. Decision
Analysis in Agricultural Development. Ames: Iowa State
University Press.

Arrow, K. J. 1971. Essays in the Theory of Risk Bearing.
Chicago: Markham Publishing Company.

Baumol , W. J. 1963. IIAn Expected Gain-Confidence Limit Criterion
for Portfolio Selection," Management Science, 10(1),
pp. 174-182.

Binswanger, H. P. 1979. uRisk and U~certainty in Agricultural
Development: An Overview," in Roumasset, J. A., J. M.
Boussard and I. Singh (eds.), Risk, Uncertainty and Agricultural
Development. Lag~na:, Southeast Asian Regional Centre for
Graduate Study and Research in Agriculture.

Binswanger, H. P. 1980. "Attf tudes Toward Risk: Experimental
Measurement in Rural India,1I American Journal of Agricultural
Economics, 63(3), pp. 395-407.

Borch, K. 1968. Economics fo Uncertainty. Princeton: Princeton
Uni~ersity Press.

Boussard, J. M. 1971. "Time Horizon Objective Function and
Uncertainty in a Multiperiod Model of Firm Growth,1I
American Journal of Agricultural Economics, 53(3),
pp. 467-477.

Boussard, J. M. and M. Petit. 1967. "Representat ion of Farmer's
Behavior Under Uncertainty with a Focus-Loss Constraint,1I
Journal of Farm Economics, 49(4), pp. 869-880.

Day, R. H. 1965. "Probeb i l i ty Distributions for Field Yields,"
Journal of Farm Economics, 47(3), pp. 713-741.



178

Debreu, G. 1959. Theory of Value. New York: John Wiley and
Sons.

Dillon, J. L. 1971. IIAn Expository Review of Bernoullian Decision
Theory in Agriculture: Is Utility Futi l i ty?" Review of
Marketing and Agricultural Economics, 39(1), pp. 3-80.

Farrel, M. J. 1957. liThe Measurement of Productive Efficiency,1I
Journal of Royal Statistics of Sociology (Series A),
120, pp. 253-281.

Finney, D. J. 1964. Probit Analysis, 2nd ed., Cambridge, England:
Cambridge University Press.

Fishburn, P. C. 1964. Decision and Value Theory. New York:
John Wiley and Sons.

Francisco, E. M. and J. R. Anderson. 1972. "Chance and Ch'Ji ce
West of the Darling," Australian Journal of Agricultural
Economics, 16(2), pp. 82-93.

Freund, R. J. 1956. liThe Introduction of Risk into a Programming
Model," Econometrica, 24(2), pp. 253,263.

Garrod, P. V. 1979. IIA General Program for Monotonic Regression,1I
mimeographed, University of Hawaii.

Garrod, P. V. and W. Miklius. 1981. IIA Method for Estimating
the Value of Transport Service Attributes," paper presented
at WAEA Annual Meeting of Lincoln, Nebraska, July 19-21,
1981.

Green, P. E. and V. R. Rao. 1971. "Conjo int Measurement for
Quantifying JUdgemental Data," Journal of Marketing Research,
8 (August), pp. 355-363.

Green, P. E. and Y. Wi nd. 1975. "New Way to Measure Consumrs I

Judgements," Havard Business Review, 54(July-August), pp.
107-117.

Hanoch, G. and H. Levy. 1969. "The Efficiency Analysis of Choices
Involving Risk,1I Review of Economic Studies, 36(3),
pp. 335-346.

Hazell, P. B. R. 1970. "Game Theory-van Extension of Its Application
to Farm Planning Under Uncertainty,1I Journal of Agricultural
Economics, 21(2), pp. 239-252.



179

Hazell, P. B. R. 1971. IIA Linear Alternative to Quadratic and
Semi-Variance Programming for Farm Planning under Uncertainty,"
American Journal of Agricultural Economics, 53(1),
pp. 53-62.

Jayasuriya, S. K. W. 1978. liThe Long-Term Investment Decision:
A Case Study of the Rubber Sma11 ho1ders of Sri Lanka," unput - I shed
Ph.D. Dissertation, Australian National University.

Johnson, R. M. 1975. "A Simple f4ethod for Pairwise Monotone
Regression," Psychometrika, Vol. 40, No.2, pp. 163-168.

Kennedy, J. O. S. and E. M. Francisco. 1974. liOn the Formulation
of Risk Constraints for Linear Programming,," Journal of
Agricultural Economics, 25(2), pp. 129-145.

Knight, F. H. 1921. Risk Uncertainty and Profit. Boston: Houghton
Mifflin Co.

Krishna, R. 1967. IIAgricultural Price Policy and Economic Development,"
in Southworth, H. M. and B. F. Johnston (eds.) Agricultural
Development and Economic Growth. Hhaca: Cornell University
Press. .

Kruskal, J. B. 1965. "Analysis of Factorial Experiments by
Estimating Monotone Transformations of the Data," Journal
of the Royal Statistical Society, Series B, Vol. 27,
pp. 251-263.

Lau, L. J. and P. A. Yotopoulos. 1971. "A Test for Relative
Efficiency and Application to Indian Agriculture," American
Economic Review, 61(1), pp. 94-109.

Lin, W. R., G. W. Dean and C. If. Moore. 1974. "An Empirical
Test of Utility versus Profit Maximization in Agricultural
Production," American Journal of Agricultural Economics,
56(3), pp. 497-508.

Malaysia, 1976. Third Malaysia Plan 1976-1980. Government Printers.

Malaysia Department of Agriculture. 1970-1979. Annual Reports
of the Extension Branch. Ministry of Agriculture Publication
Office.

Malaysia Ministry of Agriculture. 1975. Report of the Committee
on Fruits and Vegetables~ Vol. 1. Kual~ Lumpur: Ministry
of Agriculture Printing Office.



180

Malaysia Ministry of Agriculture, 1977. Statistical Digest 1975.
Kuala Lumpur: Ministry of Agriculture Printing Office.

Malaysia Ministry of Agriculture, 1980. Statistical Digest 1977.
Kuala Lumpur: Ministry of Agricult~re Printing Office.

Malaysia Ministry of Finance. 1978. Economic Report 1978/1979.
Kuala Lumpur: Ministry of Finance Printers.

Malaysia Ministry of Finance. 1980. Economic Report 1980/81.
Kuala Lumpur: Ministry of Finance Printers.

Markowitz, H. M. 1952. IIPortfolio Selection,1I Journal of Finance,
7(3), pp. 82-92.

Me Farquhar, A. M. M. 1961. "Rational Decision-Making and Risk
in Farm Decision Planning--An application of Quadratic Programming
in British Arable Farming,1I Journal of Agricultural Economics,
Vol. 14, No.4, pp. 552-563.

Mclnnerney, J. P. 1969. "Linear Prograrruning and Game Theory
Models--Some Extensions,1I Journal of Agricultural Economics,
20(2), pp. 269-278.

Mellor, J. 1966. The Economics of Agricultural Development
Hhaca: Cornell University Press.

Mohd-Ghazali Mohayidin and MlJhamad Abdul Rahman. 1978. IIA Feasibility
Study of Selected Malaysian Fruit: A Model Orchard," Faculty
of Resource Economic and Agribusiness Staff Paper. Serdang:
University Pertanian Malaysia.

Officer, R. R. and A. N. Halter. 1968. "Ut i l ity Analysis in
a Practical Setting, IIAmerican Journal of Agricultural Economics,
50(2), pp. 257-277.

Pekelman, D. and S. K. Sen. 1974. IIMathematical Progranming
Models for the Determination of Attribute Weights,1I Management
Science Vol. 20, No.8, pp. 1217-1229.

Pindyck, R. S. and D. L. Rubinfield. 1976. Econometric Models
and Economic Forecasts. MacGraw Hill.

Pratt, J. W. 1964. II Risk Aversion in the Small and in the Large,1I
Econometrica, 32(1-2), pp. 122-136.



Roumasset, J. A. 1976.
Low Income Farmers.
Co.

Rice and Risk: Decision-Making Among
Amsterdam:. North-Holland Publishing

181

Roumasset, J. A. 1978a. "Positive Methods of Agricultural Deci~ion

Analysis," mimeographed, University of Hawaii.

Roumasset, J. A. 1978b. "The Case Against Crop Insurance in
Developing Countries," Philippine Review of Business and
Economics, I.

Roumasset, J. A. 1981. "Positive Methods of Agricultural Decision
Analysis," Development Studies Center, Australian National
University Press.

Roumasset, J. A., J. M. Boussard and I. Singh (eds.). 1979.
Risk, Uncertainty and Agricultural Development. Lugana,
Philippines: Southeast Asian Regional Centre for Graduate
Study and Research in Agriculture.

Savage, L. J. 1954. The Foundations of Statistics. New York:
John Wiley and Sons.

Schultz, T. W. 1964. Transforming Traditional Agriculture. New
Haven: Yale University Press.

Selvadurai, S. 1978 Agriculture in Malaysia. Bulletin No. 148,
Ministry of Agriculture.

Sivaram, D. 1980. Fruit Rehabilitation Programmes and Multiplication
of Planting Materials," paper presented at the National
Fruit Seminar, Malaysia at the University Pertanian ~talaysia

5-7 Nov. 1980.

Srinivasan, V. and A. Shocker. 1973. "Linear Programming Techniques
for Multidimensional Analysis of Preferences," Psychometrika,
Vol. 38, No.3, pp. 337-369.

Thapa, G. 1979. "The Economics of Tractor Ownership and Use
in Selected Districts of the Nepal Terai," unpublished
M. A. Thesis, University of Philippine5, Los Banos.

Von Neuman, J. and O. Morgenstern. 1953. Theory of Games and
Economic Behavior, 3 rd edition. New Jersey: Princeton
University Press.

Wolfe, P. 1959. "The Simplex Method for Quadratic Programming,1I
Econometrika, 56(2), pp. 382-398.




